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P e .. 3.2 PROJECT DESCRIPTION
e o Y |
This Remedial Investigation (RI) is being performed to

generate additional environmental guality data to determine the
nature and extent of any release or threatened release of
hazardous substances, pollutants, or contaminants from the Ormet
facility. The Phase I RI includes a variety of investigative
activities intended to provide a physical and/or chemical
characterization of the potential source areaé and affected media

at the site. These activities address nine general areas:

¢ Ground Water
Sampling of up to 55 ground-water monitoring wells will
be performed. All wells will be analyzed for an
extensive list of common water qguality parameters and
major cations and anions, with selected wells also
being analyzed for the organic parameters of the U.S.

EPA CLP List.

¢ Former Potliner Storage Area
Soil borings shall be performed at 24 locations within
the former potliner storage area, with soil samples

being submitted for chemical analysis.
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¢ Disposal Ponds
Samples will be collected from several designated
depths at numerous horizontal locations within each of
the o0ld retention ponds. Composite samples will be
submitted for chemical analysis. In addition,
permeability testing will be performed on each of the
pond surfaces and soil borings will be performed around

the perimeter of each pond to characterize the

underlying soils.

¢ Ohio River Sediments
Sediment samples will be collected from six locations
along the river/plant boundary and submitted for

laboratory analysis.

¢ Carbon Runoff and Deposition Area
Samples will be collected from three areas of carbon
deposition and also from the soils beneath each area
and submitted for laboratory analysis. Also, shallow
soll samples will be taken and described over a
systematic grid in the area where carbon deposits are
located so that the lateral extent of the deposits can

be determined.
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¢ Construction Material Scrap Dump
Two seeps that emanate from the base of the scrap dump
will be sampled and analyzed to assess the gquality of

the leachate.

™

¢ Plant Recreation Area Fill
The nature of an area of fill that was identified
adjacent to the baseball field will be evaluated by
sampling and analyzing two seeps that emanate from near
the base of the filled area and also by performing

soill borings in the area.

¢ Pond 5 Conduit
A steel conduit extending from the southeastern berm
of Pond 5 shall be sampled to determine the gquality of
the effluent, if water is flowing from it at the time

of sampling.

¢ Air Monitoring
High volume air samplers will be used at four locations
to determine the amount of respirable dust, if any,
that may be carried away from the former potliner
storage area and the retention ponds by the wind.
Samples will be collected periodically over a term of

10 months.
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. A substantial gquantity of background information and data
has been generated through previous investigations conducted at
the site. A summary of the background infeormation is presented
throughout Section 1 of this Plan and additional data is supplied

in Appendices A through D.

A description of the site monitoring (sampling) network and
the rationale for its design is provided in Section 2, Site
Investigation. The data generated through the sampling network
will be used to evaluate any actual or potential threat to human
health, welfare or the environment. These data will also be used
to determine 1f remedial actions are required and, if necessary,
to facilitate screening of possible remedial technologies and
alternatives and to develop a cost-effective and technically

manageable remedial system for the site.

A summary of the RI Tasks and objectives is provided in
Table 3.2-1 and a matrix of field-data collection activities is
provided in Table 3.2-2. A listing of the sampling events, with
the number of samples to be generated by each and the
corresponding types of analyses is provided in Table 3.2-3. 1In
Table 3.2-4, the detection limits for each of the analytical
parameters are givenl The anticipated schedule for completion of
the Phase I data-collection activities is shown in Figure 3.2-1.
These field activities will begin upon approval of the Phase I

Work Plan by U.S. EPA and OEPA.
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Detailed descriptions of the procedures and protocols for
conducting the various data-collection tasks of this
investigation are presented throughout the fcllowing sections of
this QAPP. Samples collected for analyses of non-CLg inorganic
parameters, as well as organic parameters of the U.SL EPA CLP
List will be analyzed by Kemron Environmental Services (Kemrocn),
Marietta, Ohio. Analyses for the inorganic parameters cof the
U.S. EPA CLP List will be conducted by CompuChem Laboratories,
Inc. {CompuChem), Research Triangle Park, North Carolina. The
QA/QC Programs for both Kemron and Compuchem are provided in

Section 3.9 to this QAPP.

Kemron will be following the procedures required in the CLP
Protocol for the tentative identification of unknown compcunds.
The details are found in Statement of Work Organic Analysis
(Multi-media, Multi-Concentration), USEPA Contract Laboratory

Program, 10/86, Page A-4, Task V.

The air menitoring program will be performed by Energy and
Environments Wanagement, Inc. of Murrysville, Pennsylvania. Ths
air filters will be sent to Hazen Research, Inc. in Golden,

Colorado for weighing.

i
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TABLE 3.2-1
SUMMARY OF REMEDIAL INVESTIGATION
TASKS AND OBJECTIVES

JASK_BREAKDOWN

OBJECTIVES

Work Plan Preparation
s Health and Safety
a Sampling and Analysis

s QA/QC

Additional Monitoring Wells
s West of Pond 3

u 1200’ south of Mw-12

= Southeast of TH-3

P T T I I L

Ground-Water Sampling

s Analyze all MW-series wells for
selected inorganic parameters

= Analyze selected MW-series wells for
complete CLP organics and inorganics
CLP organics and inorganics

Seep Sampling

s Base of construction scrap dump

s Below plant recreation area

s Steel conduit at eastern edge of
Pond §

B I R e e e e e

Disposal Pond Characterization

a Composite pond solids sample analyses
a Pond perimeter soil borings

s Double-ring infiltrometer testing

B I I e e I e I

s Fulfill EPA and OEPA require-
ments for RI

s Ensure representativeness and
accuracy of data coliected during
the RI

s Provide additional ground-water
monitoring data specifically
requested by EPA and OEPA

B T I I S I A

s Refine plume delineations

a Assess plume/source area
relationships

» Evaluate possible impacts, if
any, of unconfirmed source areas

m Evaluate possible impacts, if
any, of unconfirmed source areas

L I R e R R

s Provide additional data specif-
ically requested by EPA and OEPA

m Further characterize chemical
make-up of pond solids

s Assess vertical and lateral
variations in pond solids
composition

s Evaluate physical character-
istics of soils beneath ponds

m Determine permeability of pond
surfaces

P T e T I
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Tasks & Objectives (2)

TASK BREAKDOWN OBJIECTIVES

Former Potliner Storage Area Characterization
s Approximately 24 soil borings with .
continuous sampling
s 5 composite samples from each boring
analyzed for indicator inorganics [
s Selected samples analyzed for complete
CLP organics and inorganics

P I T T R I I i T TN S AR P e

Characterization of Ohio River Sediments
s Six samples to be analyzed for complete =
CLP organics and inorganics

J T T T I T T I

Assessment of Carbon Runoff and Deposition area

s Six samples of carbon deposits and .
six samples of underlying soils analyzed
for CLP organics and inorganics .

s Hand borings performed over 50-foot
square grid

Plant Recreation Area Fill Investigation
s Soil borings with continuous sampling =
s Visual inspection and logging of

soil composition

I T T T I N e e L o L R G,

Air Monitoring

s High-volume sampling for total respir- .
able particulates
s Upwind and downwind samplers ]

Characterize the presence in
soils of residual potliner
material

Determine lateral and vertical
extent of affected soils

Assess possible facility-
related alterations, if any,
to Ohio River sediments

........ D I e e T T T R

Evaluate possible impacts, if
any, of unconfirmed source area
Determine lateral and vertical
extent of deposition area

D T I T T Tt T R ey

Determine if source material is
present

D . I I e R e I T I

Provide additional data specif-
cally requested by EPA and OEPA
Attempt to quantify volume of
respirable particulate if any,
transported from suspected source
areas by wind



TABLE 3.2-2

MATRIX OF DATA COLLECTION TASKS

Task

Sample/Data Type

Frequency

Objective

Additional Monitoring

Soil samples

Every five feet of

Characterize soil type

Wells penetration and qualitative physical
properties
- Ambient air monitoring Continuously Protection of field personnel

Ground-water sampling

Well-head air
monitoring

Field analyses for
temperature pH, and
specific conductance

Laboratory Analyses for
selected inorganics

Laboratory analysis
for CLP parameters
and other selected
inorganics

Prior to sampling each
well
Following evacuation of
each well

All MW-Series wells

Selected MW-series
wells

Protection of field
personnel

Refine plume delineations

Serve as baseline data for
evaluating remedial system

Evaluate impacts, if any, of
unconfirmed source areas

Disposal Pond
Characterization

Ambient air monitoring

Laboratory analysis of
pond solids samples for
CLP parameters and other
selected inorganics

Double-ring
infiltrometer-testing

Continuously

Composite samples
from various- depths
and lateral locations
in each pond

Selected locations in
each pond

Protection of field personnel
Determine chemical

composition of pond

solids and assess

lateral and vertical vartations
Determine permeabtility

of pond surfaces

Former Potliner Storage
Area Characterization

Ambient air monitoring
So1l samples

Laboratory analyses for
inorganic indicators
Laboratory analyses
for CLP parameters and
other selected inorganics

Continuously
Composite sample every
2 feet in 24 borings

A1l composite samples

A1l samples from 4
selected borings

Protection of field personnel
Characterize composition type
and physical
properties
Assess vertical and horizontal
extent of affected soils
Further characterization of
s0i1 composition

Characterization of Ohio
River Sediments

Laboratory analyses
for CLP parameters and
other selected inorganics

At six predetermined
sampling locations

Assess possible Facility-
related alterations, if
any, to river sediments




Task

+ABLE 3.2-2 (continued)
MATRIX OF DATA COLLECTION TASKS

Sample/Data Type

Frequency

Objective

Carbon Runoff and
Deposition area
Assessment

- Soil samples

Laboratory analyses

for CLP parameters
and other selected
inorganics

Continuously through
carbon depsits over
50' x 50' grid

On six samples of
carbon material and
six samples of
underlying soil

Assess vertical and lateral
extent of carbon deposition

Determine chemical composition
of carbon deposits

Assess alterations, if any,
to subsoil conditions

Plant Recreation Area
Fi11 Investigation

Ambient air monitoring
Soil samples

Laboratory analyses of

seep samples for CLP
parameters and other
selected inorganics

Continuously
Continuously

From 2 identified
seeps

Protection of field personnel
Evaluate compositicn of
f111 material
Assess quality of fluids
emanating from beneath fill

Construction Material
Scrap Dump
Characterization

Laboratory analyses of

seep samples for CLP
parameters and other
selected inorganics

From 2 identified
seeps

Assess quality of fluids
emanating from beneath scrap
dump material

Air Monitoring

High-volume sampies of

respirable particulates

24 hours, once every
6 days for 10 months
from each sampling
station

Attempt to quantify volume of
respirable particulate
transported from suspected

source areas by wind

Disposal Pond 5
Conduit Sampling

¢

Laboratory analyses

for CLP parameters
and other selected
inorganics

From steel conduit
on east bern

Assess quality of
intermittent fluid discharges

w



TABLE 3.2-3 -
SUMMARY OF PHASE | SAMPLING AND AMALYS!S PROGRAM

SAMPLE INVESTIGATIVE SAMPLES REPLICATES FIELD BLANKS TRIP BLANKS MATRIX
MATRIX FIELD PARAMETERS LABORATORY PARAMETERS NO. FREQ. TOTAL NO. FREQ. TOTAL NO. FREQ TOTAL NO. FREQ. TOTAL TOTAL
Ground pH pH 52-55 1 52-55% 5 1 5 9 1 9 --- --- --- 66-69
Vater Specific Conductance 52-55 1 52-55 5 1 5 9 1 9 --- --- --- 66-69
Specific Total Dissolved Solids 52-55 1 52-55 5 1 S 9 1 9 --- ~-- --- 66-69

Conductance Total Organic Carbon 52-55 { 52-55 5 I 5 9 I 9 --- --- .- 66-69

Alkalinity 52-55 1 52-55 S 1 5 9 1 9 --- .- --- 66-69

Temperature Armon 1a-N 52-55 i 52-55 5 1 5 9 1 9 --- .- --- 66-69

Chloride 52-55 1 52-55 5 1 5 9 1 9 .- --- --- 65-69

Health & Safety Fluoride 52-55 1 52-5% 5 1 5 9 1 9 --- --- --- 66-69

Air Moniforing * Sulfate 52-55 1 52-55 S 1 5 9 1 9 I --- 66-69

S1lica (dissolved) 52-55 1 52-55 5 1 ) 9 1 9 --- -—-- --- 66-69

Cyanide (smenable) 52-5% 1 52-55 5 1 5 9 i 9 --- --- --- 66-69

Cyantde (total) 52-55 1 52-5% 5 1 5 9 1 9 --- --- --- 65-59

Tin 32-13% 1 32-35 3 1 3 6 1 6 --- --- --- 41-44

CLP Metals 32-35 1 32-35 3 1 k] 6 1 6 --- --- --- 41-44

Selected CLP Metals ** 20 1 20 2 1 2 3 1 k] --- --- - 25

- Volatile Organic Parameters
of the U.S. EPA CLP List 32-35 1 32-35 3 1 k! 6 1 6 5 1 5 46-49

Base Neutral/Acid

Extractable Organic

Compounds of the U.S. EPA 32-35 1 32-35 3 1 3 ) 1 6 --- --- --- -4
CLP List

Pest icides/PCBs of the U.S.

EPA CLP List 32-35 1 32-35 3 1 3 6 1 6 --- --- --- 4-44
N r

o 72
s -
: .' o :_'3
Lo m
o ] s
€ — :)
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TABLE 3.2-3 -2-
SUMMARY Of PHASE | SAMPLING AND ANALYSIS PROGRAM

SAMPLE INVESTIGATIVE SAMPLES REPLICATES FIELD BLANKS TRIP BLANKS MATR X
MATRIX FIELD PARAMETERS LABORATORY PARAMETERS NO. FREQ. TOTAL NO. FREQ. TOTAL NO. FREQ. TOTAL NO. FREQ. TOTAL TOTAL

NSNS AR N AN A PN I I N N RS A AN A AN S N AN S A S RS N N E R A A N N I C Y N AN SN T R N NN P I RN A RN R E I ISR S SN S A NN F NS AN I N RN TN AN SN T N XN N TN N TS T AN AT RN NI E NN TR FUMSESNTIINEREEW

Disposal Pond

Solids Health & Safety pH 45 1 45 5 1 5 .- - .- 50
Air Monitoring * Solids (X by weight) 45 1 45 5 1 5 - - - 50
Total Organic Carbon 45 1 45 5 1 5 --- . )
Alkalinity 45 1 45 5 1 5 --- --- --- .- 50
Armon fa-N 45 1 45 5 1 5 --- --- --- - 50
Chloride 45 1 45 5 1 5 .- - .- .- - 50
F lyor ide 45 1 45 5 1 5 -—- --- .- --- .- .- 50
Sulfate 45 1 45 5 1 5 .- --- --- --- - .- 50
/ - S{lfca (5102) 45 1 45 5 1 5 50
Cyanide {amenable) 45 1 45 5 1 5 --- - --- —-- 50
Cyanide (Total) 45 1 45 5 1 5 —a- --- —_— a-- . 50
Inorganic Parameters of
the U.S. EPA CLP List 45 1 45 ) 1 S “es --- R --- P --- 50
Yolatile Organic Parameters . vl
of the U.S. EPA CLP List &5 1 45 5 1 5 -2 & . 50
‘- Base Neutral/Acid ! i [g; '—E
’ i Extractable Compounds of o7 Sl
the U.S. EPA CLP List 45 1 45 5 1 5 { s ’. 50
N o
PCBs 45 1 45 5 1 5 --- --- - p¥a) T3 B 50
Coa ¢e]
(S =3 P
Former Potliner — 2
Storage Area MHealth A Safety pM 120 1 120 12 i 12 .- — . . »-;J, . 132
Soils Air Monttoring * Ammonia-N 120 1 120 12 1 12 --- --- - --- = - 132
Calcium 120 1 120 12 1 12 --- --- PR --- --- .-- 132
/ Sod jum 120 1 120 12 1 12 .- - .- - —-- 132
Fluor ide 120 1 120 12 1 12 --- --- Y --- .- - 132
Cyanide {total) 120 1 120 12 1 12 --- - --- .-- e 132
Inorganic Parameters of
) the U.S. €PA CLP List 20-40 1 20-40  2-4 1 2-4 22-14
Yolatile Organic Parameters
the U.S. EPA CLP List 20-40 1 20-40 2-4 1 2-4 --- .- - --- - . 22 44
Base Neutral/Acid
Extractable Compounds of
the U.S. EPA CLP List 20-40 ! 20-40 2-4 ] 2-4 .- - a-- 22-44

PCBs 20-40 | 20-40  2-4 1 2-4 22-44



TABLE 3.2-3 -3-
SUMMARY OF PHASE 1 SAMPLING AND ANALYSIS PROGRAM .
{cont inued)

SAMPLE INVESTIGATIVE SAMPLES REPLICATES FIELD BLANKS TRIP BLANKS MATRIX
MATRIX FIELD PARAMETERS LABORATORY PARAMETERS NO. FREQ. TOTAL NO. FREQ. TOTAL NO. FREQ. TOTAL NO. FREQ. TOTAL TOTAL

River Not Applicable pH 6 1 6 1 1 1 --- —-- --- --- 7
Sediments Total Organic Carbon 6 1 6 1 1 1 —-- --- --- .- --- .- 7
Alkalinity 6 i 6 i i { - - --- 7
Amonia-N 6 1 6 1 1 1 --- --- - --- 7
Silica (dissolved) 6 1 6 1 1 1 - —-- --- -- --- .- 7
5 Chloride 6 1 6 1 1 1 .- - - . 7
‘ fluoride 6 1 6 1 1 1 --- .- - -- - --- 7
Sulfate 6 l 6 1 1 1 - --- - --- —-- 7
Cyanide (amenable) 6 I 6 i 1 I —-- -e- --- - .- 7
Cyanide (total) 6 1 6 1 1 1 .- --- . a-- - . 7
Inorganic Parsmeters of
the U.S. EPA CLP List 6 1 6 1 1 1 .- .- - --- —.- . ]
2 £
Volatile Organic Parameters v ©l
of the U.S. EPA CLP List 6 1 6 1 1 1 --- --- s e st 4 oo 7
Base Neutral/Acid . [L?‘ ..
Extractable Compounds of e o T
the U.S. EPA CLP List 6 1 ) 1 1 | .- --- --- e e % .- 7
[ Z
[ Y -
PCB (1f found In disposa) 3 oo
pond solids or former . D e
potliner area soils) 6 1 6 i 1 1 --- --- -- PR Ome- .- ?
‘ 2 3
T T -
Carbon Deposition : 3
Area i =
Carbon Material pH 6 1 [ 1 1 1 .- .- S s A - — 7
Health & Safety Total Organic Carbon 6 1 6 1 1 1 - —-- S I - - 7
Air Monitoring * Alkalinity 6 1 6 1 i 1 ——- . o 7
Silica (5102) 6 1 6 1 1 1 —- - S - .- ]
Chloride 6 1 6 1 1 1 - - .- - 7
Fluor ide 6 1 6 1 1 i -- - N —-- -—- .- 7
Sulfate 6 1 6 1 1 1 - - - - - - 7
Cyanide (amenable) 6 1 6 1 1 1 - .- ce- _— 7
Cyanide (total) 6 1 6 1 1 \ - - .- - ?
inorgantc Parameters of
the U.S. EPA CLP List 6 1 6 1 1 1 7
Volatile Organic Parameters -
of the U.S. EPA CLP List 6 | 6 1 1 1 ’

Base Neutral/Acid
Extractable Compounds of
the U.S EPA CLP List 6 1 6 1 1 1 --- --- --- --- --- .- 7



TABLE 3.2-3 N
SUMMARY OF PHASE I SAMPLING AND ANALYSIS PROGRAM
{cont inyed)

SAMPLE INVESTIGATIVE SAMPLES REPLICATES FIELD BLAMNKS TRIP BLANKS MATRIX
MATRIX FIELD PARAMETERS (LABORATORY PARAMETERS NO. FREQ. TOTAL NO. FREQ. TOTAL NO. FREQ. TOTAL NO. FREQ. TOTAL TOTAL

R ECAREARSN NS AN AN NS NS A I N S S A AN N N S A S N AN N A R A I I R S I NN A R P I N A S NS I NS N S A A N N N N A N A NN AN X I N A A A N N N T N AT WA P RN RN IS IS AN N U N T NN NN NNR U

Carbon Health B Safety pH 6 1 6 1 1 i . —- - - 7
Deposition Alr Monitoring * Total Orgenic Carbon 6 1 6 1 1 1 .- - S . 7
Area Alkalinity 6 1 6 i i i - - I - - 7
Soils Stltca ($102) 6 1 6 i i i - - ’
Chlor ide 6 1 6 1 1 1 .- 7
~ Fluoride 6 1 6 1 1 1 -e- --- - --- —-- 7
’ Sulfate 6 1 6 1 1 1 7
Cyanide {amenable) 6 1 6 ] 1 1 --- - 7
Cyanide (Total) 6 1 6 1 1 1 .- .- —- a-- 7
Inorganic Parameters of
the U.S. EPA CLP List 6 1 6 ] | 1 --- .- .- - .- - 7
Volatile Organic Parameters
7 of the U.S. EPA CLP List 3 1 6 1 1 1 ?
Base Neutral/Acid
Extractable Compounds of
the U.S. EPA CLP List 6 1 6 1 1 1 - -- .-- - .- 7
6round
Vater pH pH 5 1 5 1 1 1 1 1 1 -- 7
Seeps and Specific Specific Conductance 5 1 S 1 1 1 1 1 1 --- .- --- 7
Pond 5 Conductance Total Dissolved Solids 5 1 5 1 1 1 1 1 1 --- .- --- 7
Conduit Temperature Total Organic Carbon 5 1 5 1 i 1 1 1 1 --- .- -- ?
Alkalfnity 5 { S I 1 { i 1 { --- --- - 7
Health & Safety Silica (dissolved) 5 1 5 1 1 t 1 1 1 a-- --- -- 7
(3 A{rYonitoring * Chloride 5 1 5 1 ] 1 ! 1 1 7
LT . F luor ide 5 1 5 1 1 1 1 1 1 -- --- 7
-2 P Sulfate 5 1 5 ! 1 1 1 1 1 -- 7
L= ! Ammon ia-N 5 1 S 1 1 1 1 1 1 --- --- 7
I g - | Cyanide (amenable) 5 ! 5 1 1 1 1 1 1 .. ’
;s <) 3; Q/ . Cyanide (total) 5 1 5 1 1 1 1 t Ly --- .- 7
¢2 ‘
€2 :; -5 J Inorganic Parameters of
T - T { the U.5. EPA CLP List 5 1 5 ! l 1 ! 1 ! .- ’
— 5
? 5 Eﬁ% s Volatile Organic Parameters
NS of the U.S. EPA CLP List S 1 5 ! ! 1 ! ! 1 1 1 1 8
2 '-ﬂ
; E ] Base Neutral/Acid
R = Extractable Compounds of -
- the U.5. EPA CLP Last 5 \ 5 1 | 1 i I 1 - 7

Alir Monitoring
Respirable Dust Not Applicable Respirable Oust 200 1 200 .- --- —-- .- .- - .- . .- 200
- wt. per unit vol. air



TABLE 3.2-3
SUMMARY OF PHASE | SAMPLING AND ANALYSIS PROGRAM .
{cont inued)

Notes: Only those aqueous samples designated for analysis of metals shall be field filtered prior
to preservation, Filtration shall be through a glass fiber prefilter.
for aqueous samples, twice the normal sample volume s necessary to perform matrix spike/matrix
spike duplicate analyses for volatile organic compounds and three times the normal sample volume iy
necessary to perform matrix spike/matrix spike duplicate analyses for extractables and pesticides/
Kemron shall provide sample containers that permit collection of adequate

PCB (where appropriate).
sample volumes so that these analyses may be performed.

* Health and safety air monitoring shall be performed for the protection of the field personnel.
Data generated by the health and safety air monitoring shall not be used in the evaiuation of site

conditions for purposes of selecting remedial alternatives.

** List of seiected CLP Metals includes:

A luminum Cobalt Nickel
Arsenic Copper Potassium
Bar {um Iron (total) Se lenium
Cadmium Lead Sodium
Calcium Magnes fum linc

Chromium (total) Manganese
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DETECTION LIMITS FOR PARAMETERS
TO BE ANALYZED FOR DURING

TABLE 3.2-4

PHASE 1 RI

Target Compound List (TCL) and

Contract Required Quantitation Limits (CRQL)®

Quancitation Limfegen

Water Low Soil/Sedimentd
Volatiles CAS Number ug/L ug/Xg
1. Chloromethane 74-87-3 10 10
2. Bromomethane 74-83-9 10 10
3. Vinyl Chloride 75-01-4 10 10
4., Chloroethane 75-00-1 10 10
S. Methylene Chloride 75-09-2 S S
6. Acetone 67-64-1 10 10
7. Carbon Disulfide 75-15-0 S 5
8. l,1-Dichloroethene 75-35-4 5 5
9. 1l,l-Dichloroethane 75-34-3 5 S
10. 1,2-Dichloroethene (total) 540-59-0 S S
11. Chloroform 67-66-3 5 S
12. 1,2-Dichloroethane 107-06-2 5 5
13. 2-Butanocne 78-93-3 10 10
14. 1,1,1-Trichloroethaane 71-55-6 5 5
15. Carboa Tetrrachloride 56-23~5 S S
16. Viayl Acetate 108-05-4 10 10
17. Bromodichloromethane 75-27-4 S S
18. 1,2-Dichloropropane 78-87-5 5 5
19. cis-1,3-Dichloropropene 10061-01-5 5 5
20. Trichloroethene 79-01-6 5 5
21. Dibromochloromethane 124-48-] 5 S
22. 1,1,2-Trichloroethane 79-00-5 S 5
23. Benzene 71-43-2 b S
24, trans-l,3- 5 5
Dichloropropene 10061-02-6
25. Bromoform 75-25-2 5 S
26. 4—Methyl-2-pentanone 108-10-1 10 10
27. 2-Hexanone : 591-78-6 10 10
28. Tectrachloroethene 127-18-4 S S
29. Toluene 108-88-2 5 5
30. 1,1,2,2-Tetrachloroechane 19-34-5 5 5

(continued)



TABLE 3.2-4
(continued) [‘;’ : v .
Quanticacion Limitg*w
Water Low Soil/Sedimenc®

Semivolatiles CAS Number ug/L ug/Kg
65. Dimechylphchalate 131-11-3 10 330
66. Acenaphthylene 208-96-8 10 330
67. 2,6-Dinicrotoluene 606-20-2 10 . 330
68. 3-Ni{troaniline 99-09~-2 50 Y 1600C
69. Acenaphthene 83-32-9 10 330
70. 2,4-Din{itrophenol 51-28-5 50 1600
71. 4-Nitrophenol 100-02-7 50 1600
72. Dibenzofuran 132-64-9 10 330
73. 2,4-Dinitrotoluene 121-14-2 10 330
74. Diethylphthalate 84-66-2 10 330
75. 4—Chlorophenyl~phenyl

ether 7005-72-3 10 330
76. Fluorene 86-73-7 10 330
77. 4-Nitroaniline 100-01-6 50 1600
78. &,6-Dinitro-2-merhylphenol 534-52-1 50 1600
79. N-nitrosodiphenylamine 86-30-6 10 330
80. 4-Bromophenyl-phenylether  101-55-3 10 330
81. Hexachlorobenzene 118-74-1 10 330
82. Pentachlorophenol 87-86-5 50 1600
83. Phenanthrene 85-01-8 10 330
84. Anthracene 120-12-7 10 330
85. Di-n-butylphthalate 84-74-2 10 330
86. Fluoranthene 206440 10 330
87. Pyrene 129-00-0 10 330
88. Butylbenzylphthalate 85-68-7 10 330
89. 3,3'-Dichlorobenzidine 91-94-1 20 660
90. Benzo(a)anthracene 56-55-3 10 330
91. Chrysene 218-01-9 10 330
92. bis(2-Ethylhexyl)phthalate 117-81-7 10 330
93. Di-n-octylphchalace 117-84-0 10 330
94. Benzo(b)fluoranthene 205-99-2 10 330

(continued)
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Semivolatiles

TABLE 3.7-4 S AR
(continuec)
CEC 1€ 1337

fl""\!"‘.f:’T o r e

TR N AT TR ST B i

Quantitation Limics**

95. Benzo(k)fluoranthene
96. Benzo(a)pyrene

97. Indeno(l,2,3-cd)pyrene
98. Dibenz (a,h)anthracene
99. Benzo(g,h,1)perylene

bMedium Soil/Sediment Contract

Water Low Scil/Sediment?
CAS Nuaber ug/L ug/Kg
207-08-9 10 330
$0-32-8 10 330 ¢
193-39-5 10 4 330
§3-70-3 10 330
191-24-2 10 330

Required Quanticstion Limits (CRQL) for Semi-

Volatile TCL Compounds are 60 times the {ndividual Low Soil/Sedimenc CRQL.

#Specific quantitation limits are highly matrix dependent. The quantitation
limits listed herein are provided for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The
quantitacrion limits calculated by the laboratory for soil/sediment, calculated
ou dry weight basis as required by the contract, will be higher.

c-5 10/86



TABLE 3.2-4
(continued)

o

R ETET VR RS-

Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*

Quantitation Limicsee

Water «Lovw Soil/SedimentC

Pesticides/PCBs CAS Number ug/L ’ ug/Kg
100. alpha-BHC J19-84-6 0.05 8.0
101. beta-BHC 319-85-7 0.05 8.0
102. delta-BHC 319-86-8 0.05 8.0
103. gamma-BHC (Lindane) 58-89-9 0.05 8.0
104. Heptachlor 76-44-8 0.05 8.0
105. Aldrin 309-00-2 0.05 8.0
106. Heptachlor epoxide 1024-57-3 0.05 8.0
107. Endosulfan I 959-98-8 0.05 8.0
108. Dieldrin 60~-57~-1 0.10 16.0
109. 4,4'-DDE 72-55-9 0.10 16.0
110. Endrin 72-20-8 0.10 16.0
111. Endosulfan II 33213-65-9 0.10 16.0
112. 4,4'-0DD 72-54-8 0.10 16.0
113. Endosulfan sulfate 1031-07-8 0.10 16.0
114, 4,4'-DDT 50-29-3 0.10 16.0
115. Methoxychlor 72-43-5 0.5 80.0
116. Endrin ketone 53494-70-5 0.10 16.0
117. alpha-=Chlordane 5103-71-9 0.5 80.0
118. gamma—Chlordane 5103-74-2 0.5 80.0
119. Toxaphene 8001-35-2 1.0 160.0
120. Aroclor-1016 12674-11-2 0.5 80.0
121. Aroclor-1221 11104-28-2 0.5 80.0
122. Aroclor-1232 11141-16-5 0.5 80.0
123. Aroclor=1242 53469-21-9 0.5 80.0
124. Aroclor—=1248 12672-29-6 0.5 80.0
125. Aroclor=1254 11097-69-1 1.0 160.0
126. Aroclor-1260 11096-82-5 1.0 160.0

THedium Soil/Sediment Contract Required Quantitation Limfts (CRQL) for Pesticide/PCB
TCL compounds are 15 times the i{ndividual Low Soil/Sediment CRQL.

*Specific quantitation 1imicts are highly matrix dependent. The quantitation
1{mits listed herein are provided for guidance and may not always be
achievable.

w=Quancitation limits lisced for soil/sedimenc arc based on wet weight. The quan=
tcicacion Limits calculated by the laboratory for soil/sedimenc, calculaced on {%y
weiyght basis as required by the coatract, will be higher.

c-6 1/87 Rev. ,



Target Compound List (TCL) and

TABLE 3.2-4
{continved)

Contract Required Quantitation Limits (CRQL)*

F“f'qv' FORIIR A

N A AN

CEC 18 1987

LBEEIRA RS FER KGN U N A0
EHIH'

Quantitation Limits®*

Water Low Soil/Sediment®

Semivolatiles CAS Number ug/L wg/Kg
35. Phenol 108-95-2 10 330
36. bis(2-Chloroethyl) ether 111-44-4 10 330
37. 2=Chlorophenol 95-57-8 10 330
38. |,3-Dichlorobenzene 541-73-1 10 330
39. 1,4-Dichlorobenzene 106-46-7 10 330
40. Benzyl alcohol 100-51-6 10 330
41. 1,2-Dichlorobenzene 95-50-1 10 330
42. 2-Methylphenol 95-48-7 10 330
43. bis(2-Chloroisopropyl)

ether 108-60-1 10 330
44. 4-Methylphenol 106-44-5 10 330
45. N-Nitroso~di-n~

dipropylamine 621-64-7 10 330
46. Hexachloroethane 67-72-1 10 330
47. Nitrobenzene 98-95-3 10 330
48. Isophorone 78-59-1 10 330
49, 2-Nitrophenol 88-75-5 10 330
50. 2,4-Dimethylphencl 105-67-9 10 330
51. Benzoic acid 65-85-0 50 1600
52. bis(2-—Chloroethoxy)

methane 111-91-1 10 330
"S3  2,4-Dichlorophenol 120-83-2 10 330
54. 1,2,4-Trichlorobenzene 120-82-1 10 330
55. Naphthalene 91-20-3 10 330
56. 4=Chlorocaniline 106=47-8 10 330
57. Hexachlorobutadiene 87-68-3 10 330
58. 4—<Chloro-3—methylphenol

(para-chloro-meta-cresol) 59-50-7 10 330
59. 2-Mechylnaphthalene 91-57-6 10 330
60. Hexachlorocyclopentadiene 77=47-4 10 330
6l. 2,6,6-Trichlorophenol 88-06-2 10 330
62. 2,4,5-Trichlorophenol 95-95-4 50 1600
63. 2-Chloronaphthalene 91-58-7 10 330
64. Z-Nitroaniline B8-Tau-s 50 1600
(continued)
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TABLE 3.2-4 r B I Il Rt e Pt
(continued! T ST .
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Quantitaction Limics*e

Water Low Soil/Sedimentd
Volatiles CAS Number ug/L ug/Kg
¢
3i. Chlorobenzene 108-90-7 b S
32. Ethyl Benzene 100-41-4 b 5
33. Scyrene 100-42-5 5 b
34, Xylenes (Total) 1330-20-7 5 5

8Medium Soil/Sediment Contract Required Quantitation Limics (CRQL) for Volatile
TCL Compounds are 125 times the individual Low Soil/Sediment CRQL.

*Specific quantitation limits are highly matrix dependent. The quantitation
limits listed herein are provided for guidance and may oot always be achievable.

s*Quantitation limits listed for soil/sediment are based on ver weight. The

quantication limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.

c-2 /87 Rev. ./



TABLE 3.2-4
(continued)

Elements Determined by Inductively Coupled
Plasma Emission or Atomic Absorption Spectroscopys

Element Contract Required
Detection Level (1,2)
(ug/L)
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
Iron 100
Lead 5
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel . 40
Potassium 5000
Selenium 5
Silver 10
Sodium 5000
Thallium 10
Vanadium 50
Zinc 20
Cyanide 10

NOTE: These CRDL are the instrument detection limits
obtained in pure water. The actual detection
1imits for samples may be considerably higher
depending on the sample matrix.



TABLE 3.2-4
{continued!

DETECTION LIMITS FOR NON-CLP INORGANIC PARAMETERS

Alkalinity

Ammonia, Nitrogen
Caicium

Chloride

Cyanide, Tota)
Dissolved Solids, Tota)
Fluoride

Organics Carbon, Total
Silica

Sodium

Solids, Total

Sulfate

Tin

WATER
mg/]

0.1

0.01

0.01

10

0.1

0.002

10

0.005

SOIL/SLUDGE

4 mq/kg

10
1
0.1
10
0.1
10
1
10
20
0.02
10
10

0.05

These estimated detection 1imits can fluctuate based upon matrix
interferences and sample volume used.



WEEKS

MONITOR - WELL INSTALLATION

GROUND-WATER AND SEEP SAMPLING

DISPOSAL POND PERIMETER SOIL-BORINGS

POTLINER STORAGE AREA BORING PROGRAM

RECREATION AREA BORINGS

DISPOSAL POND SAMPLING

CARBON RUNOFF AND DEPOSITION AREA

SAMPLING/BORING PROGRAM

RIVER SEDIMENT SAMPLING

R {1 TTTTT)

FIGURE 3.2-1

Generalized schedules for performing Phase 1 RI field activities.

will be

initiated early in Phase 1 and Continue for ten months,

Alr

monitoring
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3.3 PROJECT ORGANIZATION AND RESPONSIBILITY

3.3.1 Project Personnel

£
¢

Ormet has the overall responsibility for the initiation and

direction of this RI, and has contracted Geraghty & Miller, Inc.

to direct and supervise the tasks required by the Statement of

work.

Appendix E.

Qualifications of key G&M personnel are provided in

The principal parties involved in the performance of the RI

are shown in the organizational chart in Figure 3.3-1. The

addresses and phone numbers for the project supervisory personnel

are listed below.

U.S. EPA Region V

Waste Management Division

230 Dearborn Street

Chicago, Illinois 60604
Phone: (312) 886-7278

Pauline M. LeBlanc

- U.S. EPA Project Coordinator

Ormet Corporation

P.0O. Box 176

Hannibal, Ohio 43931

Phone: (614) 483-1381

T. A. Bermeling, Telephone Ext. 561
- Ormet Project Coordinator

John Reggi, Telephone Ext. 587

- Ormet Project Liason

Ohio EPA

Southeast District Office
2195 Front Street

Logan, Ghio 43138
Phone:{614) 385-8501

Ken Dewey

- OEPA Project Coordinator

Geraghty & Miller, Inc.

429 Washington Trust Building
Washington, Pennsylvania 15301
Phone: (412) 225-8615
Cleason P. Smith

- G&4 Project Director

Robert L. Fargo

- G&M Project Manager

Timothy T. Ratvasky

- G&4 QA/QC Officer/Site
Safety Officer
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© |US EPA OFFICE OF REGIONAL COUNSEL
_ onunYPRAOJ::;M:??:?MYM GOVERNMENT i T JANE LUPTON
LEGAL COUNSEL ] o PROJECT COORDINATORS
ECKERT, SEAMANS, CHERIN & MELLOT ORMET PROJECT LIAISON T U S EPA - PAULINE LeBLANC
JOHN REGG! OEPA - KENNETH DEWEY R OFEPA LEGAL SECTION
. JENNIFER TIELL

AIR MONITORING i
ENERGY B ENVIRONMENTAL
MANAGEMENT, INC

QAPP APPROVAL
US EPA QUALITY ASSURANCE OFFICE

LABORATORY APPROVAL

S €PA CENTRAL REGIONAL L ABORATORY
AIR FILTER WEIGHING
HAZEN RESEARCH, INC

GOVERNMENT OVERSIGHT
CONTRACTOR

GERAGHTY & MILLER, INC PROJECT SUPERVISION
PROJECT DIRECTOR-CLEASON P SMITH
PROJECT MANAGER-ROBERT L FARGO

PROJECY HASP AND
-TIMOTHY T RATVASKY
QA/QC OFFICER

[ ]

ANALYTICAL SERVICES G & M INC FIELD GEOLOGISTS & FIELD WORK
KEMRON ENVIRONMENTAL TECHNICAL SUPPORT PERSONNEL SUBACONTRACTORS
o
SERVICES N

COMPUCHEM | ABORATORIES

FIGURE 3.3-1. General Organizational Chart tor Pertormance of Phase [ RI, ”
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All data generated during the Phase I RI will be reviewed
ana assessed by the G&M Project Manager and the G&M QA/QC
Officer, with final review by the G&M Project Director.
Responsibility for all quality assurance/quality congrol review
is with the G&M QA/QC Officer. 1If quality assurance problems or
deficiencies are encountered, the appropriate corrective
modifications will be identified with the input of the G&M QA/QC

Officer.

Laboratory analytical testing of field samples for organic
and non-CLP List inorganic parameters will be performed by
Kemron. The QA/QC Coordinator and Project Director for Kemron
will be David Bumgarner. The Laboratory Manager is Jean
Anderson, with Wayne Wang as the Supervisor of Organics Analyses
and Beverly Cornwell as the Supervisor of Inorganics Analyses.
Analyses of field samples for the inorganic parameters of the
U.S. EPA CLP List will be conducted by CompuChem Labcoratories,
Inc., a participant of the Contract Laboratory Progam. Internal
quality assurance procedures to be followed by Kemron and
CompuChem are outlined in Section 3.9. The weighing of the air

monitor filters will be performed by Hazen Research, Inc.

External performance and system audits of the laboratories
supplying analytical services for the Phase I RI shall be

conducted by the U.S. EPA Region V Central Regional Laboratory.
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3.4 QUALITY ASSURANCE OBJECTIVES

The primary quality assurance objective is tofmake certain
that the data generated during the RI is of known and acceptable
guality. Data collection efforts will adhere to QA/QC procedures
developed by G&M for the collection, preservation, and custody of
field samples. Procedures specific to each task of the RI
including the collection of quality-control samples (e.g., field
blanks, replicates, trip blanks, etc.) are provided in Section

3.10.

The goal for the precision and accuracy assessment process
is to produce data of a quality which meets or exceeds the
minimum industry (method) standards. The data so generated shall
be sufficiently documented to be legally defensible. The goals
for accuracy, precision, and completeness are given in more

detail in the specific EPA methods of the CLP protocol.

The procedures used to assess the accuracy and precision of
the organic analyses include:

1) Maintaining records of surrocgate spike recovery

2) Analysis of laboratory reagent blanks

3) Analysis of matrix spikes and matrix spike duplicates

4) Monitoring of areas of internal standards

5) Initial five point calibration curves

6) Continuing calibration compounds (CCC) standards every

12 hours
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The procedures to be used in assessing the accuracy and
precision of the inorganic analyses include:

1) Analysis of a method blank

o

2) Analysis of a reference standard
3) Duplicate sample analysis

4) Matrix spike analysis e e - -

Further details pertaining to the assessment of accuracy,

precision, and completeness are provided in Section 3.65.

Specific QA/QC procedures to be followed by Kemron and
CompuChem in performing chemical analyses, including quality
assurance objectives, are described in Section 3.8. The level of
effort for quality-control samples adopted by the laboratories,
plus the analytical method, sensitivity, accuracy, and precision,

are also provided in Section 3.9.

3.4.1 Precision

The QA/QC aim in testing for precision is to demonstrate the
reproducibility of the data. The precision of measurements made
during the project will: (a) be evaluated and reported along with
the method reference; (b)) use high purity materials, standards,
solutions, knowledgeable personnel, procedures consistent with
scientific practice, and internal quality controls; and (c) be

consistent.
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3.6.1 Drilling and Monitor-wWell Installation

3.6.1.1 Soil Boring Procedures
¢

The soil boring procedures described in this section appiy
to the borings to be performed during the characterization cf the
former potliner storage area (Section 2.2), the investigation of
the plant recreation area fill materials (Section 2.9), and the
installation of the disposal pond perimeter borings
{Section 2.1). On a daily basis, the G&M Field Geologist shall

maintain a drilling checklist as shown in Figure 3.6-1.

Soil borings to be performed at the Ormet facility shall be
advanced via hollow stem auger {(HSA) drilling. Soil samples will
be collected continuously using a 2-foot-long split-spoon
sampling device in accordance with ASTM Method D1586-84,
"Standard Method for Penetration Test and Split-Barrel Sampling
of Soils," which is provided as Reference 2 at the end of this

QAPP.

Upon retrieving each split-spoon sample, the soil core will
be removed and inspected and described for gross composition,
texture, and other observable properties following standardized
G&M procedures. A detailed description of these procedures is
given as Reference 3 at the end of this QAPP. The standard form
to be used in logging so0il sample descriptions is provided in

Figure 3.6-2.
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4% GERAGHT Y DRILLING & INSTALLATION OF MONITORING WELLS

AVS MILLER, INC.
W Grouns. Water Comsationts DAILY CHECKLIST
PROJECT: WELLS /BORINGS :
LOCATION: DATE :
G&M PERSONNEL ON SITE: TIME: _
CHECKED BY:

ITENS OK/NA COMMENTS

PRIOR TO DRILLING:

Formation samples properly taken and
—bottled or bagged
Rock colox chart used
OVA monitoring during drilling & sampling

Cores properly marked and stored
Hard hat worn

Proper safety procedures followed
Hazaxdous soil. mud or water properly disposed
Daily log kept
Ssxple/Core log form filled oyt

¥Yell Construction log prepared
Matexials/Cost leog prepared

location Sketch made

Iremie vipe used in grouting

Abandoned well/boring grouted & staked
Protective casing/well cap/lock installed
Vell identification po. attached

Vell development adeguate

Yell elevation and location surveved in

Additional Comments:

FIGURE 3.6-1 Deilvy checklist for drilling and monitor-well installation activities
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In routine sampling programs, a soil composite from each
sample will be placed in a glass jar (1/2 pint) with a
water-tight 1id and labeled to indicate sample location, date of
collection, depth interval, blow counts, and the name of the
field geologist. This information will also be written on the

1id of the sample jar with a waterproof marking pen. Figure

3.6-3 shows the label which will be affixed to each sample jar.

During the characterization of the former potliner storage
area, where soil samples will be subjected to laboratory
analyses, special sample collection and packaging techniques will
be applied. Upon retrieval of the sample from each two-foot
interval, the sample will be described as discussed above. Then,
the contents of the split-spoon will be placed in a glass
container and gently mixed to form a composite. Each of the 120
compcesites (5 composites from each of 24 borings) shall be split

to provide two samples for each interval.

The initial 120 soil samples which are to be analyzed for
six inorganic indicator parameters (i.e., calcium, sodium,
fluoride, ammonia-nitrogen, pH and total cyanide) will be placed
in the appropriate sample containers (see Table 3.6-3) and cooled
to approximately 4°C for shipment to the laboratory. Transport

of the soil samples will be monitored via chain-of
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Project #

o

Clilent Name

Boring #

Sample ¥
Depth

] ]

Recovery
Date

..

...............

FIGURE 3.6-% Standard label to be completed end affixed
to soil sample jars. )
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custody procedures outlined in Section 3.7. The 120 split
samples, which are to be held until the results of the original
inorganics analyses are received so that 20 samples can be
selected for complete CLP List analysis, shall be placed in
appropriate containers supplied by the laboratory. These samples
shall be properly stored at the selected laboratory. Replicate
soil samples shall be prepared and submitted for analysis at a
rate of 10 percent. Therefore, 12 replicates will be submitted
for analysis of the inorganic indicator parameters and 2
replicates will be submitted for analysis for CLP List

parameters,

After each sampling interval, the split-spoon device will
undergo a multi-step washdown to reduce the risk of
cross-contaminating samples. First, the split spoon will be
brushed with a dry brush to remove the bulk of any remaining
soil. This residual soil from the split spoon will be
distributed on the ground in the immediate vicinity of the boring
from which the sample is collected. The spoon will then be
washed in a solution of Sparkleen socap, followed by a rinse in
clean tap water, then a distilled water rinse. The Sparkleen
soap wash water and the rinse water, which will be collected in a
bucket beneath each rinse spigot, shall be placed in the same
container used to collect the drilling rig washdown water after

each boring.
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Following completion of each soil boring, the borehole shall
be backfilled with thick bentonite slurry to within approximately
two (2) feet of land surface. The slurry will be mixed as thi?k
as can be circulated through the mixing pump. Thisfproduces a
slurry that is generally thick enough to reduce migration into
the unsaturated zone. A tremmie pipe will be used to install the
slurry, allowing the borehole to be backfilled from the bottom
up. This reduces the potential for creating Vvoid spaces in the
column of bentonite. The remaining upper 2 feet will be filled up
to ground surface with neat cement. The boring location will be
marked with a wooden stake inserted into the cement. The stake
will be marked to indicate the boring number, total depth, and

date.

Each boring will be surveyed by a licensed surveyor to
determine its map coordinates to within %3 feet. Elevations of
the ground surface (i.e., the top of the cement surface plug) at
each boring will be surveyed to within $0.10-foot accuracy to
facilitate stratigraphic correlation and cross-section

preparation.



Section No. 3.6
GERAGHTY & MILLER. INC. Revision No. 2
Date: 9-21-87

Page 13 of 38

The decontamination process will require that the rig be
driven into the washdown trench and all eguipment to be cleaned
will be unloaded onto the plastic. A steam cleaner, utilizing a
Sparkleen soap solution will be used to wash down the equipment
and also the rear of the drilling rig (before leaving the site at
the end of the field program, the entire rig will be washed).
Sparkleen was chosen because it does not contain ammonia (one of
the indicator parameters at the site} and is low in phosphates,
but still possesses a surfactant for removing oils and greases.
The steam cleaner will then be switched to a clean water source
and the equipment and the rig shall be rinsed. The runoff water
from the washdown operation will be carried from the trench,
through the diversion ditch to the sump, where it will be pumped
to a large holding tank. After the field program has concluded,
the water in the holding tank will be sampled and analyzed for
the inorganic and organtc parameters of the U.S. EPA CLP List
(excluding PCBs, pesticides, and dioxin) and other selected
plan;-:cilﬁllﬁlnn&atbor parametou;u Pending she results of these
Rienitives for the Qllpoonl'at*tﬁe

3.6.2 Disposal Pond Sampling Procedures

During Phase I ¢of the RI, soclids samples shall be collected

from each of the five disposal ponds at the site. Samples will
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be collected at a number of horizontal locations in each pond and
composited for a variety of predetermined depth intervals
according to the sampling scheme detailed in Section 2.1.
t4

Previous disposal pond sampling activities (see Section
1.2.2) have indicated that the upper 2 to 4 feet of material in
the ponds is relatively dry and capable of supporting at least
nmoderate weight. Below 2 to 4 feet the consistency of the pond

material changes to a saturated oozy sludge.

At each sampling location, the uppermost sample (i.e., at
the pond surface) will be collected using a hand-augering device
equipped with a three-inch~diameter stainless steel collection
barrel. Samples from the deeper sampling intervals shall be
collected utilizing a liquid sludge sampling device developed by
Geraghty & Miller, Inc. {(see Figure 3.6-6). This instrument
consists of 5-foot-long sections of 2-inch diameter, threaded
flush-joint PVC pipe. To control the intake of sample, a bottom
Plug is connected to a small-diameter steel rod, which runs
through the center of the PVC pipe. By pushing on the steel rod,
the bottom plug can be separated from the end of the pipe,
opening the device for sample intake, and then pulled back into
place. To facilitate sampling at depths greater than five feet,
additional five foot lengths of PVC pipe and steel rod can be
threaded together. T¢ determine the sample collection depth, the
outside of the sampling instrument will be graduated in .5-foot

increments.
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At each pond sampling location, after the uppermost sample
has been collected, the hand-augered borehole will be advanced
through the solid upper layer into the oozy sludge. With the
bottom plug of the sampling device in the closed position (see‘
Figure 3.6-6), the tube will be pushed to the desired sampling
depth, as determined by cne foot increments marked on the outside
of the instrument. At the selected sampling depth, the bottom
Plug of the tube will be opened by pushing down on the steel
center rod, allowing sludge to flow up intc the device (see
Figure 3.6-6). To encourage sludge intake into the tube, the
steel rod and bottom plug can be worked up and down, with a

rlunger-like action. The bottom plug of the device will then be

closed and the sampling device pulled from the borehole.

In any given pond or pond section, the samples from the pond
surface at each designated location will be collected first. The
individual samples (approximately one liter each) will be
combined in a common glass container which will be kept on ice.
After sanpla@:fsem A.@iven sampling interval have been collected,
they wilV BRI EWY Yiowly to form a composite sample. The
blending container will be fitted with an air-tight 1id or cover
to reduce sample degassing and to prevent possible
cross-contamination via airborne particulates. The appropriate
sample containers (see Table 3.6-3) will then be filled from the

composite.
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These composite samples will be subjected to analyses for
the parameters provided in Table 2.2.1.Replicate pond solids
samples will be prepared and submitted for analyses at a rate of
10 percent (5 replicates will be prepared). Due to the sampleg

matrix, no field blank or trip blank will be prepared.

The composited samples shall be tightly packed into the
sample jar in order to minimize air space and .the potential for
degassing. The sample jars will be labeled to indicate the
retention pond number and section, the sample depth interval, the
number of individual samples comprising the composite, date, and
the names of the sampling personnel. All samples will be held in
a cooler chest and cooled to about 4°C following collection.
Following completion of sampling, the samples shall be forwarded
tc the selected laboratory using the chain-of-custody procedures
described in Section 3.7 of this QAPP. All unused pond solids
shall be returned to the pond or pond section from which they

were collected.

One bucket auger, eguipped with a stainless steel collection
barrel, and up to four sludge sampling instruments will be used
during the pond sampling.task (i.e., one sludge sampling device
shall be assigned for use at each sampling location within a
given pond or pond section). The bucket auger will be washed

with Sparkleen soap solution and rinsed with clean water between
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sampling locations. Following collection of individual sludge
samples from a given depth at each location within a pond or pond
section, the sample collection devices shall be steam cleaned
with a Sparkleen soap solution before being used to‘bather
samples from the next sampling depth. The steam cleaning of the
sludge sampling device will be performed at the washdown area
described in Section 3.6.1.3. The runoff water resulting from
the disposal pond sampling program will be collected in a
separate holding tank. This water will then be sampled and
analyzed according to Section 3.6.1.3 and an appropriate disposal

method selected.

Following completion of sampling activities in each pond or
pond section, the sample locations will be marked with a wooden
stake driven into the pond surface. The stake will be labeled to
indicate the borehole designation (e.g., Pond S, Sectiocn A, #1)}
and the date. The approximate locations of the sampling
locations will be determined by project field perscnnel using a

Brunton compass and 300-foot nylon measuring tape.

To assess the permeability of the disposal pond surfaces, a
double ring infiltrometer test will be performed near the center
of each pond or pond section. The infiltrometer tests will be
conducted according to ASTM Method D 3385-75. This procedure is

provided at the end of this section.
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3.6.3 Carbon Runoff Area Sampling/Boring Procedures

As outlined in Section 2.7, two samples of carbon material
and underlying scil shall be collected from each of ghree
identified deposition areas south of Ponds 1 and 2 (see Figure
2.7-1). Samples shall be collected from a depth just above the
contact with underlying soil. This should provide a sample that
has been subjected to less extensive leaching than near-surface
materials. In order to avoid over coring and possible
cross~contamination during the collection of the carbon material
and underlying soil, the depth from which the sample is to be
collected shall be determined by conducting a preliminary boring
to determine the depth to natural soils. The sawple of the
carbon material and underlying scoil will he.eellectad using a
hand augering device equipped with a thres-ipch-diameter
collection barrel (stainless steel construction). Prior to
collecting each sample, the sampling device shall be cleaned with
Micro solution and rinsed with tap water, then with distilled

water.

Because sampling of the underlying soil through the same
corehole from which the sample of carbon material was collected
could potentially cross~contaminate the soil sample, an area
several feet across shall be excavated (with a hand shovel) down

to and slightly below the contact with the underlying soil. This
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is to provide direct access to the underlying soil and should
prevent loose carbon material from falling onto the hole from
which the sample of the underlying soil is to be collected. The
hand auger sampling device will then be cleaned as imdicated ‘
above and used to advance a borehole until natural soil is
encountered that is free of particle carbeon that may have
migrated downward from the overlying deposits. This
determination will be made by the G&M field geclogist, based on
visual inspection of the scils. The hand auger will then be
recleaned and lowered into the pilot hole to collect a
soil-sample which will be submitted for laboratory analysis. A

conceptual depiction of the sampling procedure is provided in

Figure 3.6-7.

It is anticipated, based on previous site investigations,
that the soil material beneath the carbon deposits will be a soft
to medium-stiff clay. 1In this type of material, there should be
no difficulty in advancing the hand auger tc the required
sampling depth. . NASLARCes do arise that require the use
of MM tools, any necessary alterations to the
sampling program will be noted in the sampling log and also in

The sample of carbon material and the sample of underlying
soil shall be placed directly into the appropriate sample

containers (see Table 3.6-3) and packed tightly in order to
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FIGURE 3.6-7, Generalized method to be used in collecting samples from carbon
deposition areas and underlying soils.
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minimize air space and the potential for degassing. The sample
jars shall be labeled to show sample identification number, date,
depth of collection, and the name(s) of sampling personnel. The
samples shall be kept in a coccler chest and chilled’to
approximately 4°C following collection. At the time of sampling,
a diagram will be prepared to indicate the location from which
the sample was taken and a wooden stake will be driven at the
sample collection peint and labeled with the sample numbers and
date of collection. The cored hole into the underlying soil
shall then be backfilled with bentonite powder and any excess
carbon material removed during the sample collection procedure
shall be tamped back into the hand-dug excavation. Following
completion of sampling, the samples shall be forwarded to the
approved laboratory using the standard chain-of-custody
procedures outlined in Section 3.7. One replicate carbon sample
and one replicate sample of the underlying scil will be prepared
and submitted for analysis. No trip blank for field blank will

be utilized.

In so@itben-to - epklecting samples from the three areas of
carbon deposition and the underlying solls, the wooded area where
the deposits are located will be gridded off into 50' x 50
seétiun- (see Section 2.7). The grid will be established using a

Brunton compass and a 300-foot nylong surveryor's tape.
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A shallow hand soil boring shall be advanced approximately
six (6) inches into natural soil at the intersection of each grid
line. Carben and soil samples will be inspected and described in
the field for gross composition, texture, thickness &f carbon ‘
material, depth to carbon/scil contact and other observable
physical properties in accordance with procedures outlined in
Section 3.6.1. A composite sample of the soil material
encountered will be retained in a glass sample jar with a
water-tight lid. The jar will be labled to indicate sample depth
interval, grid-mark designation, date of collection, and the name

of the field geclogist (see Section 3.6.1 for standard soil

sample handling procedures).

Each of the sampling locations will be marked with a wooden

stake identifying the grid-mark designation and the date.

3.6.4 River Sediment Sampling Procedures

According to Section 2.4, samples of the Ohio River sediment
are to be collected at six locations as indicated on Figure

2.4-1.

Sediment samples shall be ccllected from the surface of the
sediment to a depth of not more than cne (1) foot. This is to
obtain a sample most representative of current or near-recent

depositional conditions. Sediment samples shall be collected
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using a hand augering device equipped with a three-inch-diameter
collection barrel (stainless steel construction). Approximately
oné liter of whole sample (sediment and water) shal% be collec%ed
at each of the sampling locations. In the event that a large
quantity of gravel and/or organic material is collected in the
sample, that sample will be discarded and a second sample will be
collected several feet from the previous sampling location. The
sampling device shall be cleaned with Sparkleen sclution and
rinsed with tap water, then distilled é;ter prior to sampling at

each location.

Each sample shall be placed directly into the appropriate
sample jars (see Table 3.6-3), with the sediment being tightly
packed into the container in order to minimize air space and the
potential for degassing. The sample jar shall be labeled to show
sample identification number, date, and the name(s) of sampling
personnel. All sediment samples shall be kept in a cocler chest
and chilled at approximately 4° C following collection. At the
time of sampling, a diagram will be prepared and a marker stake
shall be placed on the river bank to indicate the location from
which each sample was collected. Following completion of
sampling, river-sediment samples shall be forwarded to the
selected laboratory using the standard chain-of-custody
procedures provided in Section 3.7. One replicate sample of

river sediment will be collected and submitted for analysis.
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3.6.5 Ground-water Sampling Procedures pEe 21987

ENVIRTNCGENT SERYSES Duvision

. During ground-water and seep sampling activities, a

¢

monitoring well sampling checklist {Figure 3.6-8) shall be filled
out on a daily basis. This form documents various aspects of the

sampling procedures which can effect data quality and validity.

Measuring Water Levels

-
&4

Prior to bailing, purging, and saﬁpling, the static water
level in the well will be measured and the volume of standing
water in the well must be calculated. Where a number of
monitoring wells are to be sampled, a full round of water levels

shall be taken prior to starting the water sampling.

The advantages of doing this are: 1) it provides
potentially more accurate data for water table maps, relative to
measurements collected over a period of days; 2) it allows the
sampling team to become oriented to a new site; and 3) it
provides the sampling team with immediate information about
unusual circumstances such as wells that might be lost, damaged,
dry, or inaccessible. If it becomes apparent that a well cannot
be sampled, the sampling plan shall be modified accordingly and
the G&M Project Manager notified. Any such changes shall be

noted in the field log book.



e
b’r._.’?y ASS’,’!‘:,‘“ "4‘\{ " ’nunf’l

: L2 21987
‘l"GERAGHTY SAMPLING OF M?QTORNG WELLS
.’G& M],_ ,,,l:,';ECR' INC‘,,,, DAILY CHECKLIST:T s il

PROJECT: WELL(S):

LOCATION: DATE:

C&M PERSONNEL ON SITE: TIME:

CHECKED BY: )
ITEMS COMMENTS

PRIOR TO SAMPLING:
Health & safety precautions (HASP) received;

—seguipnent ready

Sample containers, coolers, received from

Sampling equipment and supplies inven-

Checked in with client at site,
Integricy of well noted
Well area prepared for sampling; plastic

placed around well; gasoline-powered

WUell and water-level -ons.urmnu made and
rTecorded along with other partinent field

—information on water sampling log.

Sanple containers labelled; ;roscmtius
—added, if necessary. Y
DURING AND AFTER SAMPLING:

Sample collected using a bailer or pump

NMeasuremsnt of field parameters recerded

——0on sanpling log,
Sample containars filled according to

Field and trip blanks collected; replicates
or split samplas collected as per samp-

Samples al:ot;d at 4°C in coolers for trans-

—port to lab,
Vater sampling log and chain-of-custody form

sonpleted,
Reusable equipasnt decontaminated; mon-reus-
able equipment disposed of in appropriate

—BAuner.,
¥ell secured and locked,

Laboratory contacted to confirm receipt and

—sondition of samples

Additional Comments:

FIGURE 3,6-8 Daily checkiist for conducting ground-water and seep sampling activitie
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The volume of water purged from the well will be calculated
directly by using a container of known volume. The rate of flow,
in: gallons per minute, will be measured by recording the time

| 3

(via stopwatch) reguired to £ill the container. Thé rateUﬁEﬁY N?Wﬂﬁ} Bt

volume of water evacuated from the well will be noted on the
DEC 21987
Water Sampling Log. J

EcilRULENT SEYEs Dot

Well evacuations shall be accomplished using a bladder-type
submersible pump or Teflon bailer. Gas-operated bladder pumps
consist principally of a gollapsible membrane inside a long,
rigid housing, with a compressed gas supply and appropriate
control valve. When the pump is submerged, water enters the
collapsible membrane through the bottom check valve. After the
membrane has filled, gas pressure is applied to the annular space
between the rigid housing and membrane, forcing the water upward
through a sampling tube. When the pressure is released, the top
check valve prevents the sample from flowing back down the
discharge line, and water from the well again enters the pump

through the bottom check valve.

¥Well Sampling Procedure

Well-water samples will be cecllected using Teflon
bottom-£illing bailers which will be cleaned immediately prior to
use. Cleaning will include washing with Sparkleen solution, a

tap water rinse and a distilled water rinse.
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For purposes of quality control, we regard the fieﬁdv
Y ASSIpAETE o

cleaning of bailers to be preferable to precleaning in a i oy

- - O
laboratory for three reasons: ECU’ <1987
LA NLIENT SERVOES. B3, o
1. Contaminants present in the laboratory or wrapping

materials may enter the bailer.

2. Residues may be introduced during transit to the site.

Y

3. It is generally not possible for all interested parties
to observe laboratory cleaning, wrapping, and transport

protocoels.

The efficiency of the field cleaning protocols will be
monitored by the use of random field blanks, where laboratory
pure water will be run through newly cleaned bailers just prior
to sampling. Replicate samples comprising about 10 percent of
the total sample set shall be collected throughout the sampling
program. Trip blanks will be prepared at a rate of one per
shipment and field blanks well be prepared at a rate of one per
day.

If a well will not yield the volume of water necessary to
immediately £fill the required number of sample containers, the
filled and partially filled containers will be tightly capped,
kept ocut of sunlight and cocled to approximately 4°C, until the

necessary volume of samples can be obtained.
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Once samples have been collected they shall be prepared and
held in accordance with the outlined requirements sﬁicified in
Table 3.6-2., Only those water samples designated for metals
analyses requiring acid preservation shall be filtered. This is
to remove the suspended material in the sample (e.g., silt and
clay), which could be digested by the acid, resulting in elevated
levels of thos metals that are naturally occurring constituents
of the silt and clay. Filtration will be through a fiberglass
prefilter prior to being preserved. Because the alluvial aguifer
beneath the Ormet facility is relatively permeable, colloids
{(e.g., silica~related) and other very fine particles are believed

'to be actually moving with the ground water. Filtration through
a 0.45 micron membrance filter could remove some of these
constituents, resulting in a less accurate characterization of
aquifer conditions. Alsoc, relatively affected ground-water
samples {(characterized by a dark tea to coffee color) will not
readily pass through 0.45 micron membrane filters, and the
dilution that can occur as a result of repeatedly changing the

“filters and rinsing the device could diminish the represen-

%ativeness of the sample.

Water samples designated for cyanide analysis will be tested
in the field for the presence of sulfide and oxidizing agents.

If these constituents are detected, they will be removed prior to



P ;’I{ ifronrne

- L e
N e hooo ngl E-‘ . .’
-

£C 16 1837

[rreoamesry QL. ry
TN fal- P
N _....._.!I L._ul._._..\J L...._._;

PARAMETERS TO BE ANALYZED FOR ANG (ABORATORY METHOODS
TO BE USED IN GROUND-WATER AND SEEP ANALYSES

4
PRESERVATIVE HOLDING TIME

ANALYTICAL PARAMETER CONTAINER TYPE (1. 2. 3) MAXIMUM (4) NOL . M. METHOD
Field Temperature Plastic or Glass WONE NONE --- See Section 3.6.5
Field pH Plastic or Glass NONE NONE --- See Section 1.6.5
Field Conductivity Plastic or 6lass NONE NONE --= See Section 3.6.5
pH (Lab) Plastic or 6lass cooL 4° C 6 hrs. 50 EPA 150.1
Conductance (Specific) Plastic or Glass cooL &' € 28 days 100 EPA 120.1
Sclids (Dissolved) Plastic or 6lass oL 4° C 7 days 100 EPA 160.]
Solids (Suspended) Plastic or 6lass cooL &4° C 7 days 100 EPA 160.2
Alkalinity Plastic or 6lass cooL 4° C 14 days 100 EPA 310.1
Silica Plastic cooL 4° C 28 days 50 EPA 370.1
Chleride Plastic or Glass cooL 4° C 28 days 100 EPA 325.3
Fluor ide Plastic cooL 4° C 28 days 300 EPA 340.2
Sulfate Plastic or Glass cooL ¢~ C 28 days 50 EPA 375.4
Ammon fa-Nitrogen Plastic or Glass HaS0y (pH<2) 28 days 400 EPA 350.2
Cyanide [Total) Plastic or 6lass NaDH (pH>12) 14 days S0 CLP PROTOCOL (S)
Cysnide (Amenable te Chlorination) Plastic or Glass MaOH (pH>12) 14 days 50 EPA 335.1
Sodium Plastic or 6lass HNO3 (ph<2) 6 mos. 100 SwW846/7770
Potassium Plastic or Glass HNO3 (pHe2]) 6 mos. 100 CLP PROTOCOL (5}
Calcium (by atomic absorption) Plastic or Glass  MNO3 (pH«<2) € mos. 100 SW846/7140
Aluminum Plastic or Glass  WNO3 (ph<2) 6 mos. 50 CLP PROTOCOL (S)
Magnesium (by atomic absorption) Plastic or Glass  WNO3 (pH«<2) 6 wmos, 100 CLP PROTOCOL (5)
iron (total) Plastic or Glass  HNO3 (pH<2) 6 wmos. 100 CLP PROTOCOL (5)
Manganese Plastic or 6lass  HMO3 (ph<2) 6 mos. S0 CLP PROTOCOL (5)
Linc Plastic or Glass NG5 (ph<2) 6 mos. 100 CLP PROTOCOL (5}
Copper Plastic or Glass MWNO3 (ph<2) 6 mos. 100 CLP PROTOCOL (%)
Nickel Plastic or Glass HNO3 (pii<2) € mos. 100 CLP PROTOCOL (5)
Cobalt Plastic or Glass  HNO3 (pH<2?) 6 mos. 100 CLP PROTOCOL {5}
Chromium (total) Plastic or Glass  HNO3 (ph<2) € mos . 100 CLP PROTOCOL (5)
Lead Plastic or Glass HWNOy (pH<2) 6 mos. 100 CLP PROTOCOL (5)
Cacmium Plastic or Glass  WNO3 (pH<2) 6 wos. 100 CLP PROTOCOL (5)
Bartum Plastic or Glass MNO3 (phe2) € mos. 100 CLP PROTOCOL (5)
Arsenic Plastic or Glass W0y (ph<2) 6 wos. 50 CLP PROTOCOL (S)
Mercury Plastic or 6lass M0y (ph<2} 26 days 100 CLP PROTOCOL (%)
Selenium Plastic or Glass  WNGy (ph<2) 6 mos. S0 CLP eroTOCOL (5)
S$ilver Plastic or Glass  HHO3 (ph<2) 6 mos. S0 CLP PROTOCOL (5)
Ant isony Plastic or Glass  HNO3 (phe2) € mos. 50 CLP PROTOCOL (5)
Bery1lium ‘Plastic or Glass HNO3 (phe2) 6 wos. 50 CLP proTOCOL (5)
Thalltum Plastic or Glass WOy (ph<2) 6 mos. S0 CLP PROTOCOL ($)
Tin Plastic or Glass W03 (phi<2) 6 mos. S0 EPA 282.1
Vanadium Plastic or Glass  MNOy (ph<?) & mos. 50 CLP PROTOCOL (5)
T0C (Total Organic Carbon) Glass HaS0, (pH<2) 28 day: 10 EPA 415.1
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TABLE 3.6-2 (continued)

C.
r
i
|
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PRESERVATIVE HOLDING TIME

ANALYTJCAL PARAMETER CONTAINER TYPE 1, 2.3 MAXTMUM (4  wOL. M. METHOD

Yolattle Orgensc Compounds VOA cooL 4 ¢ 14 days 40 cup PrOTOEOLS (8)
Semi-Volatile Organic Compounds Mber Glass cooL 4° ¢ 7 days 1000 CLP PROTOCOLS {6)
Pesticides and PCB Amber Glass CooL 4° € 7 days 2000 CLP PROTOCOLS (€)

Kotes for Table I:

1)  Unless otherwise specified, al} ground-water samples shall be kept coo) at about 4°
Centigrade (1.e., COOL 4°C), from the time of collection until delivery to the
laboratory.

2) Sample preservation should be performed immediately upon sample collection. For
compos ite chemical samples each aliquot should be preserved st the time of
collection,

3) When any sample is to be shipped by common carrier or sent through the United States
Mails, 4t must comply with the Department of Transportation Hazardous Material
Regulations (49 CFR Part 172). The person offering such material for transportation
{s responsible for ensuring such compliiance. for the preservation requirements of
Table 3, the Office of Hazardous Materials, Materials Transportation Bureau, Department
of Transportation has determined that the Nazardous Materials Regulations do not apply
to the following materials: Hydrochloric acid (HCL) in water solutions at concentrations
of 0.04% by weight or less {pH sbout 1.96 or greater): Nitric acid (HNO3) in water
solytions at concentrations of 0.15% by weight or less {pH about 1.62 or greater);
Sulfuric acid (HySO04) fn water sclutions at concentrations of 0.35X by weight or less
{pH about 1.15 or greater); and Sodiun hydroxide {NaOH} in water soiutions at
concentrations of 0.080X by weight or less (pH about 12.30 or less).

4) Samples should bs analyzed as soon as possible after collection. The times listed are
the maximm times that samples may be held before analysis and stil)l be considered
valid.

5§} Analyses of CLP inorganic compounds shall be sccording to EPA SOM No. 786; 10-86 Rev.
(1FB 68-D1-7329.

6) Analyses of CLP organic compounds shal) be according to IFB WA-B7K236, WA-B7K237, and
WA-87K238.



TABLE 3.6-3

W PACKAGING DEVAILS FOR POND SOLIDS, SOILS,
CARBON MATERIAL AND RIVER SEDIMENT SAMPLES

SAMPLE TOTAL " CONTAINER HOLDING
MATRIX CONTAINERS . PARAMETER TYPE PRESERVATON TIME METHOD
Disposal 4-1 pt. plastic YOA Amber Glass Cool 4°C 10 days ool
Pond Solids 6-8 oz. amber glass Semi-volatiles Amber Glass Cool 4°C 10 days/40 days* el
Metals Plastic Cool 4°C 6 mos. e
Cyanide Plastic Cool 4°C 14 days hk
Mercury Plastic Cool 4°C 26 days lakdal
Other Inorganics Plastic Cool 4°C ** bl
Potliner Area 1-1 qt. plastic VOA Amber Glass Cool 4°C 10 days badaiad
Solids 1-1 qt. amber glass Semi-volatiles Amber Glass Cool 4°C 10 days/40 days* bl
1-8 oz, amber glass Metals Plastic Cool 4°C 6 mos. ookl
Cyanide Plastic Cool 4°C 14 days babaded
Mercury Plastic Cool 4°C 26 days babalel
Other Inorganics Plastic Cool 4°C *h ol
River 4-1 qt. plastic VOA Amber Glass Cool 4°C 10 days bkl
Sediments 6-8 0z. amber glass Semi-volatiles Amber Glass Cool 4°C 10 days/40 days* badal
Metals Plastic Cool 4°C 6 mos. ool
Cyanide Plastic Cool 4°C 14 days ool
Mercury Plastic Cool 4°C 26 days bfaded
Other Inorganics Plastic Cool 4°C ol o
Carbon 6-1 pt. plastic VOA Amber Glass Cool 4°C 10 days i
Material 6-8 oz. amber glass Semi-volatiles Amber Glass Cool 4°C 1O days/40 days* hadoll
Metals Plastic Cool 4°C 6 mos. kit
Cyanide Plastic Cool 4°C 14 days balaled
Mercury Plastic Cool 4°C 26 days ialaled
Other Inorganics Plastic Cool 4°C haded ioalel




TABLE 3.6-3 (continued)

PACKAGING DETAILS FOR POND SOLIDS, SOILS,
CARBON MATERIAL AND RIVER SEDIMENT SAMPLES

SAMPLE TOTAL CONTAINER HOLDING
MATRIX CONTAINERS PARAMETER TYPE PRESERVATION TIME METHOD
Soils Beneath 6-1 pt. plastic VOA Amber Glass Cool 4°C 10 days kel
Carbon Deposits 6-8 oz. amber glass Semi-volatiles Amber Glass Cool 4°C 10 days/40 days* ool
: Metals Plastic Cool 4°C 6 mos. ekl
Cyanide Plastic Cool 4°C 14 days badale
Mercury Plastic Cool 4°C 26 days A
Other Inorganics Plastic Cool 4°C *k iakael
* - Semi-volatiles must be extracted within 10 days, analyses must then be
performed within an additional 40 days
** . Holding times for non-CLP inorganics in soils, sludges, etc. will be in
accordance with holding times for those parameters in water (see Table 3.6-
2)
*** _  Analyses shall be by approved EPA methods. For CLP organic parameters,
analyses shall be according to IFB WA-87K236, WA-87K237, and WA-87K238.
Analyses of CLP inorganic parameters shall be according to EPA SOW No. 786;
10-86 Rev. (IFB 68-01-7329).
-~ ! 3 L
o
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preservation with sodium hydroxide. The procedures for
conducting these field analyses are provided in Reference 5 at

the end of this QAPP. ¢

It should be noted that only those samples to be submitted
for metals analyses will be filtered. All samples shall be
preserved in accordance with the Manual of Ground-Water Sampling
Procedures (Scalf and others, 1981) or as otherwise specified by
the laboratory selected to perform the water-quality analyses.
Preservatives to be used in fixing ground- water samples for the
variocus chemical analyses to be conducted are included in Table

3.6-2.

Following sample preparation, all ground-water samples shall
be kept in cooler chests at a temperature of approximately 4°C
until they are delivered to the water-testing laboratory.
Chain-of-custody procedures and other shipping protocols are

further discussed in Section 3.7.

Procedures for Conducting Field Analyses

I-

P
-

Measurements for pH, temperature, and specific conductance
shall be made in the field at the time of sampling because these
chemical properties are difficult to preserve during storage. No

holding time is permissible. Approximately one half-gallon of




Section No. 3.6
GERAGHTY & MILLER.INC. Revision No. 1

Date: 6-17-87

Page 30 of 38

sample will be placed in a clean, unpreserved glass container
when field measurements are conducted. Field measurements will be

recorded in the G&M Water Sampling Log (see Figure 3.6.-9).
f

Temperature:

Temperature will be measured with a rapidly equilibrating,
mercury-filled Celsius thermometer, immediately following

collection of the sample.

PH:

The pH shall be determined with a glass hydrogen ion
.electrode compared against a reference electrode of known
potential by means of a pH meter or other potential measuring
device with a high input impedance. Because pH is exponentially
related to concentration, care must be exercised in making a

measurement.

Measurement of pH is temperature-sensitive, so the standard
“-buffers should be at a temperature near that of the sample for
precise determinations. This can be accomplished by immersing a

bottle or test tube containing buffer in the sample discharge.

The pH meter shall be calibrated at the beginning of any
sampling day. Calibration is standard two-buffer calibration,

following manufacturers' instructicns which are included in
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Section 3.8. Commonly available buffers have nominal pH values
of 4, 7 (sometimes 6.86), and 10. The two buffers that are most
likely to bracket the sample pH values shall be used. A
one-point calibration (pH 7) will be made each time‘the unit is
moved. Buffer solution shall be decanted from the storage bottle

to a small beaker or tube for calibration and then discarded.

Before a measurement is made, the probe is completely rinsed
with a stream of deicnized or distilled water. Then, to measure
pH, the probe is lowered into a container of sample water and
allowed to equilibrate. To facilitate equilibration, the probe
is used to gently stir the water. (Gentle stirring helps
minimize sample aeration.) A pH reading is made as soon as the

. reading on the meter steadies. Between measurements, the probe
will be immersed in deionized water or buffer. At least a
one-point calibration shall be performed prior to measuring pH in

each sample.
Specific Conductance:

. The ability of a solution to conduct an electrical current
is a function of the concentration and charge of the ions in
;olution and the rate at which the ions can move under the
influence of an electrical potential. A battery-powered
conductivity meter will be used to take the specific conductance
measurements. The probe shall be kept clean, and calibrated

daily with a conductivity standard, (see Section 3.8).
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To measure the sample's specific conductance, the probe will
be lowered into the sample and stirred gently. A reading shall
be taken within seconds after immersicn. Before and after each
use, the probe shall be cleaned with a stream of de}onized or

v

distilled water.

Recording of Field Data and Labeling of Samples

Field Log Book:

A bound notebook will be used by the field team for
recording all sampling events and field observations. Entries in
. the log book shall be dated and signed by the person making the
entry. The log book will be kept in a secure dry place. Entries
may not be made in water-soluble ink. The type of information to

be included in the log is:

Date
Client
Location

Weather

o

Sample crew
Work progress

Control samples
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Any information that is not normally recorded on the G&M logs and

forms should also be included in the Log Book, e.g.,

Delays ¢

Unusual situations

Well damage

Departure from established QA/QC field
procedures

Instrument problems

Accidents

The sampling team shall also maintain the Water Sampling
. Logs, kept in a ring binder, to record information about each
sample collected. The Log will be completed at the time of
sampling. It will provide documentation to indicate that
sanmpling requirements have been met. The standard Water Sampling
Log is shown in Figure 3.6-9. It includes, in addition to
project information and well evacuation data, the following

information on sampling:

« Physical apprearance of samples

Y

s Field observations
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» Results of field analysis

» Sampling methods and materials

» Constituents sampled

» Sample container and preservation ¥

s Sampling personnel
Sample Labels:

Sample labels are necessary to ldentify and prevent
misidentification of the samples. The labels shall be affixed to
the sample containers (not the caps) prior to the time of
sampling. The labels shall be filled out in pencil at the time
of collection. The labels should include the following

information:

s Sample number

* Name of collector

» Date and time of collection

« Client and geographic location
« Geraghty & Miller

*« G&M project number

After marking, the labels will be covered with clear acetate tape
for protection.An example of the sample label to be used is

provided in Figure 3.6.-10.
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AW GERAGHTY

AV MILLER. INC.
~(quun(/ Water Consultants

Sample 1.D.:
Sample Type: [J Grab [J Composite

Sample Medium;

Date: Time:

Analysis Requested:

Preservative:

Sampled By:

FIGURE 3.6-10 Standerd sample identificstion label
tor use on ground-weter and seep sample -

containers.
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3.6.6 Procedures for Collecting and Packaging Seep Samples
Collection and Packaging Procedures:

Seep samples shall be ccllected via a standard grab-sampling
technique with fluids being collected as close as possible to the
points of issuance. Depending upon the occurrence of the seep
(i.e., minimal flow across the surface of the ground), it may be
necessary to modify this proposed sampling procedure in order to
permit efficient sample collection and to obtain the required
sample volume. 1If seep flow is limited to preclude direct
grab-sampling, a shoven (properly cleaned with Sparkleen scap and
a distilled water rinse) will be used to create a small reservoir
to facilitate sample collection. In the event that the resevoir
must be left for a period of time to recharge, it will be covered
with plastic to prevent possible cross~contamination by airborne
particulates. Regardless of the technique used, adequate
circulation and outflow shall (tc the extent possible) be
maintained to avoid stagnation of the water in order toc prevent
major changes in temperature and/or the possible reaction of
:éertain constituents with prolonged exposure éo air and/or
;ﬁnlight. All tools and materials used in the modification of
the seep (if necessary) shall be cleaned with a soap and water

wash and a distilled water rinse prior to and after use.
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In order to allow any suspended sediments that may result
from the seep modification process to settle out, the modified
seep shall be left for a period of at least one (1) hour befor%
water samples are collected; assuming that creation ©f a
reservoir is necessary. At the end of this time, a peristaltic
pump shall be used to collect the water sample from the holding
reservoir. If adequate flow is occurring at the collection
point, samples shall be collected directly via the standard

grab-sampling technique.

If flow is very limited, a longer period of time may be
required to obtain adeguate sample volumes. 1In this case, the
’filled and partially filled sample containers shall be kept cool
approximately (4°C) and out of direct sunlight until an adequate
volume of f£luid has been cecllected. Sample filtering and
preservation techniqgques will be similar to those applied to
ground-water samples, as outlined in Section 3.6.5. Standard
forms for logging water-sampling data and results of field
analyses; procedures for conducting field analyses, recording
field data, and labeling of samples; and chaiﬁ-of—custody
Erocedures shall be in general accordance with those outlined in

Section 3.6.5 addressing ground-water sampling protocols.
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3:6.7 Air Monitoring Procedures reo 18 1337

|

Because several of the Ormet process faéiiiﬁiést/whichfu ¥
sometimes generate dust, are situated generally upwihd from th;
suspected source areas, the air sampling stations must be
properly located so that process-related particulate can be
differentiated from airborne dust originating within the
suspected source area. The final selection of appropriate
locations for the upwind air samplers has been made following

completion of the assessment of wind-flow patterns at the Ormet

facility, and are shown in Figure 2.8-6.

Ormet has contracted Energy & Environmental Management Inc.

(EZM) to conduct the air monitoring program.

Two air samplers shall be installed at locations upwind from
the suspected source areas to characterize the amount of
respirable particulate (less than 10 micron) present in the wind
prior to its passage over the suspected source area; i.e., to
characterize back-ground wind conditiens. Twec additional air
samplers will also be established at locations downwind from the
suspected source areas in order to assess the amount of

respirable wind-borne dust emanating from within these areas.

Twenty four (24) hour samples will be collected from each

high-volume type sampler once every six (6) days for ten (10)
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months, for a total of 50 samples per sampler. The samples shall
be analyzed for amount of respirable dust (PMIO) per unit volume
air by a gualified independent laboratory, Hazen R%search, intc.

of Golden, Colorado.

High-volume samplers manufactured by General Metal Works
Corp. retrofitted with General Metal Works Model GMW-~1200 PMlO
Size-Selective Inlets shall be used. Filters shall be GMW-RN-100

Glass Micro-fiber High Purity Filters.

Filters will be removed from the samplers after each
sampling period and mailed to Hazen Research for weighing.
Pre-weights and post-weights are transmitted by Hazen to EZM wheo
will calculate the concentration of respirable dust in micrograms

per cubic meter of air.

Detailed operations and gquality assurance procedures to be

2

followed by E°M, Ormet, and Hazen Research personnel are included

as Reference 6.
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3.7 SAMPLE CUSTODY

Sample custody procedures are designed to provide
documentation of preparation, handling, storage, and-shipping Sf
all samples collected during this project. Samples collected
during the site investigation will be the responsibility of
identified persons from the time the empty sample containers

leave the laboratory, until the collected samples are analyzed.
3.7.1 Sample Container Inventory

Prior to each sampling event, a Sample Container Inventory

Form (Figure 31.7-1) along with G & M chain-of-custody seals
'(Figure 3.7-2) will be forwarded to the laboratory. Using the
inventory form, laboratory personnel will prepare a detailed
inventory of all empty sample bottles being supplied to the site,
including the number of bottles, bottle size, and the
preservative (if any), included in each bottle. Each empty
sample bottle will be sealed with a G&M seal, showing the
signature of the laboratory personnel preparing the bottles for
'shipment. The inventory form will be signed and dated by the
iaboratory personnel preparing the shipment and also by the

courier transporting the bottles to the site.

Once the shipment is received at the site, a member of the

sampling team will sign and date the inventory form acknowledging




AW GERAGHTY

AV MILLER. INC. SAMPLE CONTAINER INVENTORY

.’ Ground- Warer Consuliants

Project

Shipped from Shipped to
(‘aboratory)

Phone Attn.

SHIPMENT CONTENTS

Shipped

Redeived

Bottie Size and Composition Preservative

Quantry

Quantity Conditon/Commaents

Packed by Received by
Date Date
Shipped by ingpected by
Date Date
Sealing Method Seal Intact?
Remarks:

—

FIGURE 3.7-1 Standard form for tracking eampty ssmple containers from the

laboratory.




FIGURE _3.7-2 Examples ot chain-ot-custody seels to be utilized during

[ ]
»
E ]
b
| ]
[}
-
i |
[}
>
[}
v
[+
-~
"
~
[+]
(o d
¥
[ ]
[
o
o
O
b ]
- ]
[ d
o
]
-

. CHAIN-OF-CUSTODY SEAL

|

/' 4

' -ou] ‘I[N ¥ L1q3eIo0 Gy
1v3S AAOLSNO-40-NIVHD

_CHAIN-OF-CUSTODY SEAL

| -ou] IS @Kmﬁmaob'?
IVES AdOLSNO-40-NIVHO

- CHAIN-OF-CUSTODY SEAL

,

ou] ‘N ¥ Aqfenn Y
VIS AdOLSNO-40-NIVHO

CHAIN-OF-CUSTODY SEAL
r 4

‘ou] ‘I[N ¥ L14Se1sn Gy
e
VIS AAOL1SNO-340-NIVHO

L ]




Section No. 3.7

GERAGHTY & MILLER. INC. Revision No. __ 1
Date: 6-17-87
Page 2 of 5

receipt of the shipment. The shipment will then be unpacked and
the Sample Container Inventory Form checked against the contents
of the shipment. All seals will be inspected to confirm their
integrity. Any comments regarding the shipment wifl be noted and
the inventory from signed and dated by the field personnel

performing the inspection.
3.7.2 Field Custody

The sampling personnel are personally responsible for the
care and custody of the samples cocllected until they are
personally delivered to the analyzing laboratory or entrusted to

a courier. ,

Chain-of-custody sample forms (Figure 3.7-3) will be
completed prior to sample shipment. They will include the
following information: sample number, time collected, date
collected, source of sample, preservative, and name of sampler.
These forms will be completed using waterproof ink and signed by
the sampler. Similar information will be provided on the sample

~label, which is securely attached to the sampie bottle. Each
Dbottle will be sealed with a G&M custody seal (Figure 3.7-2).
One chain-of-custody form will be completed for each shipping

container being sent to the laboratory.



AW GEKAUHIL Y FIGURE 3.7-3 (

i
ALY LRI CHA..+-OF-CUS DY RECORD Page of
Project Number [ SAMPLE BOTTLE / CONTAINER DESCRIPTION ]
Project Location: AN
Laboratory
Sampler(s)
Date

SAMPLE IDENTITY  Sampled ‘ TOTAL

L]

[

{

1
Tohal No. of Bottles/
Containers
Refinquished by: Organization: Date_{ [ Time Seal intact?
Received by: Organization: Date I | Time Yes No NA
Retinquished by: Organization: Date i [ Time Seal intact?
Received by: Organization: Date iI__[ __Time Yes No NA
Special Instructions/Remarks: :
o A‘k

Delivery i..cthod: O In Person (0 Common Carrier O Lab Courier 0O Other
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3.7.3 Transfer of Custody pme Moy 241987
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Bach sample shipping container will be accompggigﬁ”%J - SICENE R S
chain-of-custody record {(Figure 3.7-3). The origingl record will
accompany the shipment; and a copy will be retained by the
sampling personnel. When transferring samples, the individuals
relinguishing and receiving them will sign date, and note the
time on the record. This record documents sample custody
transfer from the sampler to the laboratory. After being signed
by the courier, the field chain-of-custody record will be placed
inside the shipping container in a sealed plastic envelope.

Given the proximity of Kemron to the Ormet facility, it is
anticipated that G & M personnel will deliver the samples
'directly to the laboratory on a daily basis, or, Kemron will
supply a courier from their facility to pick up samples from the
site each day. This will eliminate the need to utilize a
commercial carrier, thus streamlining the chain-of-custody

process.

After collection, samples requiring refrigeration will be
promptly cooled to approximately 4°C and packaged in an insulated
‘tooler for transport to the laboratory. Only shipping containers
which meet applicable State and Federal Standards for safe
shipment will be used. The shipping container will be sealed
with at least four G&M custody seals (one on each side), so that

any tampering may be detected.

(_“L”'"‘ IO e,
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3.7.4 Laboratory Custody

Once at the laboratory, Kemron's sample custodian will note
whether or not the custody seals are intact and taf; custody of
the samples by signing the chain-of-custody sheet. All samples
will then be logged in and stored in refrigerated space. Kemron
maintains its whole facility as a secure facility. All entrances
are either locked or under constant survellance. 1In addition,
all refrigerated storage space is locked at night. Only
management and the sample custodian have access to locked

refrigerators.

All sample analyses will be completed at Kemron's Marietta

' facility with the exception of the CLP inorgénics. Kemron will
forward these samples to CompuChem laboratories in North Caroclina
for analyses. The chain-of-custody will be maintained throughout
this transfer as both Kemron and CompuChem (A CLP lab) are
familiar with necessary shipping pratices. During this transfer,
Federal Express, Inc. will be used and they will also maintain
the chain-of-custody.

B With respect to shipping, Kemron expects no breakage as both
the metals and cyanide will be sampled in plactic containers.

These containers will be shipped in KEM'KITS.
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. Finally, completed chain-of-custody sheets will &

documents will accompany the final report as specifiedfbf CLP ¢

protocoel.

3.7.5 Final Evidence File O

all sample reports. All shipping, logging, and cﬁ;iﬁig$}¢§§#?dy_:ﬁ
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The f£inal evidence file for the RI shall be mainﬁ%&pedﬁhy Sl

g S0
x4

G&M in a secure, limited access area and under custodffgféfgéxcaﬂ
Project Manager. The file shall include all data, loég. field
notebooks, pictures, QA/QC audit reports, progress reports, and
other relevant records generated during the RI. Specific data
records and management procedures to be utilized by G&M,
including a description of the document control system, are
provided in Section 3.5 of this QAPP. Unless otherwise
specified, Kemron shall maintain all laboratory-generated
documents for a period of three years after completion cof the

project.

——
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3.8 CALIBRATION PROCEDURES AND FREQUENCY

A calibration procedure establishes the relationship between
a known calibration standard and the measurement of?;hat standard

by an instrument or analytical procedure.

Field equipment, including pH and specific conductivity
meters organic vapor analyzers (OVA), and MSA Samplair Model A
Pump (cyanide vapor monitoring) will be calibrated and operated
in accordance with the manufacturers instructions and manuals.
Operating and calibration instructions for these instruments are
provided in Reference 4 at the end of this Plan. A log book will
be kept documenting the calibration results for each field
instrument. The log book will include date, standards,

personnel, and results of calibration.

Any equipment used to detect unsafe or potentially dangerous
conditions for personnel will be calibrated as reccmmended by the
manufacturer. Equipment used to quantitatively measure
environmental parameters (e.g., pH and conductivity) will be
calibrated at a minimum of once a day by comparison to a

commercially prepared calibration standard.

Calibration procedures for laboratory equipment will be
performed in accordance with the standard operating procedures

for Kemron and CompuChem, which comprise Section 3.9.
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3.9 ANALYTICAL SERVICE

¢

Kemron Environmental Services of Marietta, Ohf% will perform
the analyses for organic compounds, as well as the analyses for
non-CLP inorganic compounds. Analyses for the inorganic
parameters of the CLP List will be performed by CompuChem
Laboratories of Research Triangle Park, North Carolina. The
QA/QC procedures ard protocols utilized by these laboratories are

provided in the following sections.

Kemron will perform the analyses for the CLP organic
parameters according to CLP protocols, as specified in IFB
WA-BT7K236, WA-B87K237, and WA-87K238. Analyses of all non-CLP
parameters will be performed following Kemron's standard

cperating procedures. Kemron's SOP is provided in Section 3.9.1.

Compuchem will provide analyses for CLP inorganic parameters
(metals and cyanide) using CLP protocol as outlined in EPA SOW

No. 786; 10-86 Rev. (IFB 68-01-7329).
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3.9.1 sStandard Operating Procedures and Analytical Quality

Assurance Program for Kemron Environmental Services

f

Analyses feor non-CLP inorganic parameters shall be performed
according to Kemron's SOP, as presented in the following pages of

this section.

Kemron shall perform the analyses for the CLP organic
parameters according to CLP protocols, as specified in IFB
WA-87K236, WA-BT7K237, and WA-87K23B. These protocols shall take
precedence over the procedures outlined in Section 7.2 of
Kemron's SOP. Because they are standard EPA approved methods,
these procedures are referenced in this plan, rather than

included in their entirety.

3.9.2 Contract Laboratory Program Statement of Work for

CompuChem Laboratories

Compuchem will provide analyses for CLP inorganic parameters
{metals and cyanide) using CLP protocols as outlined in EPA SOW
No. 786; 10-86 REV. (IFB 68-01-7329). Because they are standard
EPA approved methodsi these procedures are referenced in this

Plan, rather than included in their entirety.
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3.10 QUALITY CONTROL PROCEDURES puvify F07 °f ERTH

nov 4 1987
3.10.1 Laboratory Quality Control Checks

ey SEEES L3N
¢
Procedures for laboratory quality control checks to be

utilized by Kemron are dccumented in Section 3.9.
3.10.2 Field Qualjty Control Checks

Quality control samples generated by G&M will include the
collection of field replicates, the preparation of field blanks,
and the use of trip blanks. To assess laboratory performance,
replicates will be collected in the field and sent to the
-analytical laboratory at a fregquency of about 10 percent of the
sample set. The anticipated number of quality control samples to
be generated during Phase I of the RI is summarized in Table

3-10-1

Trip blanks will be shipped along with water samples and
will be analyzed at the same time as all other samples. Trip

_blanks will be utilized at a rate of one sample per shipment.

-

Field blanks will be prepared using rinse water from the
ground-water sampling equipment, and will be analyzed to

determine if the sampling procedures may be biasing the data.
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Field blanks will be prepared and submitted at a rate of one per

day. Procedures for collecting these samples are discussed in

Section 3.6.5.
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TABLE 3.10-1

SUMMARY OF FIELD GENERATED QUALITY CONTROL SAMPLES
¢

4 Total
Actual Field Trip Samples
Sappling Event Sagple Iype Sagples Replicates Planks planks Generated
Ground-water and
Seep Sampling Water 57-60 6 10 5-10 78-86
Pond solids Sampling Pond Solids 45 5 - - 50
Former Potliner Storage Area 1
Characterization Soils 120 12 - - 132
Soils 20-40 2-4 - - 22-4h
River Sediment Sampling Sediment & Water 6 1 - - 7
Carbon Runoff and Deposition Carbon Material 6 1 - - 7
Area Characterization Soil 6 1 - - 7

15011 samples to be analyzed for six inorganic indicator parameters
' Soil samples to be analyzed for complete CLP list
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3.12 PREVENTIVE MAINTENANCE

Preventive maintenance on field equipment will be performed

7
in accordance with procedures supplied by the manufacturer. The

manufacturer's operating and maintenance manuals will be kept on

site and reviewed by personnel involved in equipment use.

Frequent calibration procedures, as outlined in Section 3.8. will

be used as a means of determining the need for egquipment

maintenance.

The maintenance of labora:. .y equipment will be performed by

the laboratory according to spe

Reference 6.

fied procedures outlined in
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3.13 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA

PRECISION, ACCURACY, AND COMPLETENESS

All data generated in this investigation will bg assessed
for its representativeness, accuracy, and precisicn. The
completeness of the data will be determined by comparing the
acquired data to the stated project cbjectives to see that the
objectives are being met. The procedures utilized by the
analyzing laboratories to determine data precision, accuracy, and
completeness are described in Section 3.9. Additional checks on
method precision will be performed using similar methods on field
collected replicate samples. Accuracy will be assessed using

laboratory spiked samples and laboratory field blanks.

The representativeness of the data will be assessed by first
determining if the proper procedures and protocols were followed
during the collection of the samples from which the data were
generated. Any non-adherence to the procedures and protocols
shall be evaluated to determine its potential effect, if any, on
the data. Also, the data validation package supplied by the
laboratory (as required under the Contract laboratory Program)
for each sample analysis will be reviewed to determine if there

may be any laboratory-related sources of error in data.

Precision and accuracy will be assessed using QC samples as
outlined in Section 3.10. Precision will be examined using

replicate samples and accuracy by using blanks and spiked

. _ meim marhAad~aTAmr 9 cummarized in Section 3.9,
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3.14 CORRECTIVE ACTION

If the pericdic gquality=-control audits detect unacﬁeptable
conditions or data, the G&M Project Directer, G&M Qi\QC Officer,
and G&M Project Manager are responsible for developing and
initiating appropriate changes or modifications. The condition
or problem will be specifically identified, recorded in the
appropriate field log or project file, investigated, and the

cause determined. Then, changes or modifications will be

initiated to eliminate the problem. These may include:

« Re-analyzing samples if holding time and sample

volume permit,

- Resampling and re-analyzing,

« Evaluating and amending sampling and/or analytical

procedures,

- Accepting data, while documenting a level of uncertainty.

Upon implementation of changes or modifications, their
effectiveness will be established and elimination of the problem
verified. Details regarding the changes or modifications
implemented and the results will be documented and retained in

the project file.
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3.15 QA REPORTS TO MANAGEMENT

On a regular basis, the G&M QA/QC Officer will review all
aspects of the implementation of this QAPP and prepire a summary
report to the G&M Project Manager and G&M Project Director.
Reviews will be performed at the completion of each field
activity and reports will be completed at this time. These

reports will include:

- Assessments of measurement data accuracy, precision,

and completeness,

« Results of performance, systems, data, and instrument

audits, and

- Any changes or modifications which need to be taken or

are to be taken.

Any significant QA problems will be reported and identified,
and options for changing or modifying the program can be

discussed.
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When taking a full round of water-level measurements, care
must be taken to aveid cross contamination of wells. When
netessary, separate tapes shall be used. got iy ASSlimA o Rearey

DES 21987

At the Ormet facility, an electric measuring tape
(calibrated to 0.05 foot) shall be used for water-level
measurements. These measurements shall be recorded in the Water
Sampling Log (see Figure 3.6-9). The probe of the electric tape
shall be washed with Sparkleen solution and rinsed with distilled
water prior to measuring each well. In making each measurement,
the probe shall be lowered into the well until the indicator
light and/or buzzer signals that water has been reached. The
depth to water is then read directly off the calibrated tape at
the top of the well casing. Water-level elevation relative to
mean sea level is found by subtracting the depth to water from

the casing top elevation.

Set-up for Sample Collection

Plastic sheeting shall be placed around the well to
protect sampling equipment from potential contamination. The top
of the well casing will be cleaned with a clean rag. Sampling in
the rain is not encouraged, but may be done if the vehicle can be

located near enough and shelter (plastic sheeting) can be
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constructed over the sample- handling area to minimize sample
exposure. The preliminary information requested in the G&M Water

Sampling Log (i.e., project, location, time, date, weather,

ney: £k
S AL o S T

Purging the Well L2 21987
EURZLE $Eross pn
Standing water shall be removed from the well casing prior
to collecting ground-water samples. Three (3) times the
calculated volume of water in the well will be removed to ensure
that a representative water sample is obtained from the aquifer.
Wells that go dry during evacuation are sampled after recovery.

The evacuation rate shall be noted.

The volume of standing water in a well will be calculated by
subtracting the depth to water from the total depth of the well
and then multiplying this value by a coefficient which relates
the diameter of the well to gallons per linear foot.

Coefficients for commonly encountered well diameters are listed
on the bottom of the G & M Water Sampling Log. The volume of
standing water in a well for which a coefficient is not listed

can be determined by the formula:

V=7.48 n r3h

where, V = Volume of standing water (gallons)
r = Radius of well casing (ft)
h = Height of standing water (ft)
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WATER SAMPLING LOG
ProciNo. EVGRBRMENT SE /88 [yt
Site Location
Coded/
Site/Well No. Replicate No Date
Time Sampling Time Samplng
Weather, Began Completed
EVACUATION DATA 1
Description of Measuring Point (MP}
Height of MP Above/Beiow Land Surface MP Elevation
fotal Sounded Depth of Well Below MP Water-Lovel Elevation
Meid_______  Depth to Water Below MP Diameter of Casing
- Gallona Pumped/Balled
Wel Water Column in Well Priortos_m
Gallons per Foot
Sampling Pump intake Setting
Galions in Well (fest below land surtace)
Evacuation Method
(
SAMPLING DATA/FIELD PARAMETERS
Color Odor - ADpesrance Temperature *FreC
Aher (specific ion; OVA; HNU, etc.)
Specific Conductance, :
umhoes/cm pH
Sampling Method and Material
Container Description
Constituents Sampled Fromiab ___orG&M ______ Preservative
" Remarks
Sampling Pergonnet
WELL CASING VOLUMES
GALSFT %" = 0077 £ =018 ¥y =0 4° = 008
%" = 0.10 W' « O W* = 080 o148
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1.0 JINTRODUCTION .
1.1 Importance of Quality Control

The laboratories which have joined together to form KEMRON
Environmental Services are sharing many years of experience
in environmental sampling and analysis by assembling this

" Quality Assurance Manual., The importance of hdving a sound,
written quality assurance program can be best emphasized by
quoting from the "Handbook for Analytical Quality Control in
Water and Wastewater Laboratories":

Decisions made using water and wastewater data are
far-reaching. Water quality standards are set to
establish satisfactory conditions for a given water

use. The laboratory data define whether that condition
is being met, and whether the water can be used for its
intended purpose. If the laboratory results indicate a
violation of the standard, action is required on the part
of pollution control authorities. With the prasent
enphasis on legal action and social pressures to abate
pollution, the analyst should be aware of his responsi-
bility to provide laboratory results that are a resliable
description of the sample. Furthermore, the analyst must
be aware that his professional competence, the procedures
he has used, and the reported values may be used and
challenged in court.

To satisfactorily meet this challenge, the laboratory
data must be backed up by an adequate pregram to
document the proper control and application of all of
the factors which affect the final results.

In wvastewater analyses, the laboratory data daefine the
treatment plant influent, the status of the steps in the
treatment process, and the final load imposed upon the
water resources. Decisions on process changes, plant
modification, or sven the conatruction of a new facility
may be based upon the results of laboratory analysss.
The financial implications alone are significant reasons
for extreme care in analysis.

Research investigations in water pollution control rest
upon a firm base of laboratory data. The final result
sought can usually be descridbed in numerical terms.

The progress of the research and the alternative
pathways available are generally evaluated on the basis
of laboratory data., The value of the research effort
will depend upon the validity of the laboratory results.



Because of the importance of laboratory analyses and

the resulting actions which they produce, a program to
insure the reliability of the data is essential. It is
recognized that all analysts practice quality control to
varying degrees, depending somewhat upon their training,
professional pride, and awareness of the importance of the
work they are doing. However, under the pressure of daily
workload, analytical quality control may be easily
neglected. Therefore, an established, routine control
program applied to every analytical test is important in
assuring the reliability of the final resudlts.

The quality control program in the laboratory has two
primary functions. First, the program should monitor the
reliability (truth) of the results reported. It should
continually provide an answer to "How good (true) are the
results submitted?" This phase may be termed "measurement
of quality.” The second function is the control of
quality in order to meet the program requirements for
reliability... 1Ideally, all of the variables which can
affect the final answer should be considered, evaluated,
and controlled.

1.2 Overview of the KEMRON Progranm

By establishing a sound protocol for each field and
laboratory procedure, the result is the production of
valid data that addresses the client's concern in the area
of accountability, traceability, documentation, security,
and analytical performance.

The field sanpling, laboratory processing, and data review
procedures described in this manual are those used by KEMRON
while conducting sampling and analysis projects. They are,
however, amendable to specific client needs or special
project requirements. XEMRON wishes to emphasize that our
progran is based soundly upon U.S. Envircnmental Protection
Agency guidelines.

Believing that quality assurance starts long before the
sampling begins and contines well past the analyses,
standard operating procedures have been established in
the following areas:

.Safety and Housekeeping
.Standard Analytical Procedures
.Laboratory Services

.Reagents, Solvents, Gases
.Glasswarse

.Sampling Water and Wastewatar

. Instrumentation

.Control of Laboratory Performance
.Data Handling and Reviaw
.Professional Training and Skills



1.3

Analytical Methods

KEMRON Environmental Services believes in strict adherance
to accepted methods for the analysis of water and wastewater
sanples. Whenever possible, only recommended or approved
standard analytical procedures will be used in our labora-
tories. For the routine analysis of water and ‘wastewataer
samples required for compliance monitoring (i.e., National
Pollution Discharge Elimination System permit, Safe Drinking
Water Act (SDWA) and Resource Conservation and Recovery Act
(RCRA) ), standard analytical methods have been specified by
the regulatory agencies and are closely adherred to in our
laboratories.

2.0 SAFETY AND HOUSEKEEPING

2.1 General

2.2

The Occupational Safety and Health Act of 1970 covers
laboratory workplaces as well as industrial and manufacturing
workplaces. There is a general belief that small and medium
sized laboratories can expect direct involvement with the
Occupational Safety and Health Administration (OSHA) in the
future. KEMRON has not waited for formal action by this
agancy to implement a sound safety program at each of its
operations. It has been said that the value of a safety
program is not measured by its affect on the "bottom-line"
but on its ability to avert disaster.

Handling Chemicals

We should realize that every chemical we handle will, to
some extent, represent a potential hazard or toxicity
problem. Toxic materials may enter the body through the
respiratory tract, digestive tract, or through the skin.

We may not be given a warning that poisoning is taking
place, and we may not have sufficient time to, take corrective
action. If we do not know the potential hazard of a
substance or unknown sample, then we must treat them with
respact. Nearly all chemicals can be handled routinely and
safely if we follow correct procsdures. Here are sone
general guidelines to be followed:



2,
J.

4.

5.

Become familiar with the chemical and physical
properties of chemicals which you handle.

Become familiar with their safety hazards.

: ¢
Usa correct procedures and the necessaxy safety
equipmet. (i.e., hoods, safety glassas, goggles,
respirators, gloves, etc.)

Use common sense and pay attention to the job you are
doing.

Prepare for possible corrective action if by chance it
is needed. .

Information pertaining to chemical properties may bhe obtained
from the following sources:

X

wMaterial Safsty Data Sheets" - If you handle a
chenmical, refer to these sheets s0 that necessary
precautions can Qe taken.

Fire Protection - "Guide on Hazardous Materials"

¥SAC = Dangerous Properties of Industrial Materials”" -
Each of the laboratories should obtain a copy of this
refereance,

*Merck Index"“

"MCA Case Histories of Accident

General classes of hazardous chemicals are summarized below:

l.

Flammable Solvents - Be familiar with a solvent's
flash point and vapor density. Underwriters Labora-
tories has developed a standard classification for
qrading the relative hazard of the various flammable
liquids:



Ether class ' 100

Gasoline class 90 = 100
Alcohol (Ethyl) class 60 - 70
Kerosene class 30 - 40
Paraffin 0il class 10 = 20 ¢

£

g
2. Strong Mineral Acids = Should be treated with respect and

include hydrochloric, hydrofluoric, sulfuric, and nitric
acids.

3. o©Oxidizing Materials - Be very careful to avoid contact of
these classes with organic matter which could lead to an
explosion.

Typical hazardous oxidizing agents:

_ Chlorine dioxide
Sodium chlorate; all chlorates
Potassium chromate
Chromium trioxide

Perchloric acid; perchlorates
Peroxides

2.3 Hoods and Ventilation

1. XEMRON laboratories will be equipped with sufficient
number of hoods to adequately protect the workers from
flammable, toxic or otherwise hazardous substances.

2. Make~-up air should be supplied to rooms or hoods to
replace the quantity of air exhausted through the hoods.

3. Hood ventilation system should be checked routinely to
determine that air flow is not less than 60 ft/min
(linear) across the face of the hood with all doors open
and 150 f£t/min (linear) of toxic materials are involved.

4. The following includes a partial list of solvents which
always should be used under the hood: chloroform, carbon
tetrachloride, methylene chloride and all other
chlorinated hydrocarbons; benzene, toluene, pyridena,
hexanes, etc. '



2.4

2.5

Personal Protective Equipment

l.

Laboratory coats and. safety glasses are to be worn at all
times within the laboratory. Each KEMRON laboratory
should be clearly marked with signs, lines on floors, or
other means to indicate where these items are to be

worn. These areas should include the sampling logging
areas, wet laboratories, sample preparation, stock yocums,
all lab bench areas, bottle washing and preparation, and
all instruments labs including AA and GC.'

Respirators should be provided and used by employees when
working with extremely toxic or carcinogenic substances.

Disposable gloves are to be provided at each laboratory
to bs used in handling very toxic or dangerous materials.

Face shields and/or goggles should be worn when the
potential for explosion exists.

Other Safety Equipment

Each KEMRON facility will be equipped with a safety showar,
eye wash station(s) and a first aid kit.

Compressed Gas 0ylind¢£i

2.6.1 Cylinder Receipt and Content Identification

1. When a cylinder is received from the supplier,

it should have the following attached:

a. An identification label and/or markings
indicating the contents.

b. An I.C.C. label

c. A valve protection cap

2. Do not ramove any of the labels. The valve

protection cap must not be removed until the
cylinder is properly anchored in place and
ready for use.

2.6.2 Storage

1. Cylinders must be stored away from heat, be

protected from direct sunlight and placed in
a dry, vell-ventilated area. Subsurface
storage locations are to be avoided.



2.6.3
1.

7.

Cylinders must always be chained in place to
prevent them from falling.

Unauthorized personnel must pever tamper with a
cylinder.

Do not store FULL and EMPTY cylinders together.
Serious suckback can occur when an empty cylinder is
attached to a pressurized system.

¢
When a cylinder is considered empty, the valves must be
closed, and all protective caps and other accessories
shipped with the cylinder attached to it. The cylinder
must then be labeled "EMPTY" or "MT" and placed in the

proper storage area, away from full cvlinders.
Handling

Never drop cylinders, or let them strike against each
other violently.

*Do not drag, roll, or slide cylinders. Cylinders must
be moved by a special cart provided for this (except
lecture bottles and size #4 cylinders which are small
enough to be carried).

Never tamper with safety devices in cylinders or valves.

No part of a cylinder should be subjected to a
temperature higher than 125° F. Never permit flame to
come in contact with a cylinder.

Do not use a cylinder where it may become a part of an
electric current.

Cylinders must be clamped or chained securely to
prevent them from falling over. Be sure the chain is
located high enough on the cylinder so it cannot
possibly tumble out. '

Use piping and fittings, suitable for the contained gas
and pressure, installed in accordance with accepted .
methods. Provide cylinder valves, regulators and
safety relief devices, and use only approved manifolds
for connecting cylinders together.

# An exception to the rule is when transferring cylinders in
field (remote) installations.



10.

1.

12.

Provide ventilation for indoor cylinder areas.
Natural ventilation will usually be adpquate
for lighter-than-air-gases.

Dc not attempt to repair a leak between regu-
lator and cylinder with the cylinder valve open.

Never use o0il on or around an oxygen regulator.

Use only water~pumped, not oil-pumped, gas eguipment
with oxygen cylinders. (0il, with oxygen under
pressure, will explode). '

N:vcr use Carbon Tetrachloride to clean ocut oxygen
lines.

Know the flammability, toxicity, etc., of the gases
you will be handling. Familiarize yourself with the
first aid methods to be employed in cases of
overexposure or burns caused by a gas. Know where
safety equipment such as gas masks, safety shower,
etc., ars located.

2.7 Fire Protection

2.7.1 Pire extinguisher (co; type) are to be provided at

2.7.2

conventional locations, and personnel should be
instructed in their uses.

Laboratory personnel will be adequately trained
regarding pertinent fire hazards.



Housekeeping

Housekeeaping plays an important role in the reduction of the
frequency of laboratory accidents. Rooms will be kept in a
neat and orderly condition. Floors, shelves, tables and lab
benches will be kept free from dirt and from all apparatus and
chemicals not in use. A cluttered laboratory is a dangerous
place to work and tends to encourage "sloppy" laboratory
technique and habits. Specific guidelines for all KEMRON

laboratories to follow shall include the following:

1. Passageways shall be kept clear to all building ¢
" exits and stairways. ¢

2. Laboratories shall be swept daily to keep the floors
clear of all dirt and litter.

3. Chemical spills shall be cleaned up immediately.

4. Laboratory benches and hoods shall be sponged on a
daily basis or after sach use whichever is needed.

5. Laboratories shall be mopped at least twice per month.

6. Laboratory instruments shall be wiped with a damp cloth
at least weekly to keep them free of dirt and
chemicals. Balances will need daily care to keep then
clean. .

7. Containers will be provided at sach laboratory for the
disposal of broken glassware and shall be properly
labeled.

8. Separate approved waste disposal cans shall be provided
for disposal of waste solvents.

9. Flammable liquids, liquids not niscible with water, and
corrosive materials or compounds that are likely to
givo off toxic compounds shall never be poured into the
sinks.

2.9 sﬁoking Policy

2.10

Smoking shall not be permitted by any employee in laboratory,
storage rooms, and instrument rooms of the KEMRON facilities.
Smoking shall bs restricted to office and lunchroom areas.

Roléonlihility

Responsibility for implementation of the safety and housskeeping
procedures of this manual shall be assigned to Regional
Managers. Laboratory supervisors and program managers shall be
responsidble for enforcement of ths safety and housekseping
rules. Responsibility for specific housekeeping tasks shall be
delegated to individual staff members.



3.0 LABORATORY SERVICES AND MATERIALS

3.1

Gensral

Quality contrel of the wvastewvater and other snvironmental/
analytical laboratory analyses involves consideration and
control of many variables that affect the production of
reliable data. The most skilled techniclan working with the
most sophisticated of modern instrumentation cannot produce
quality data, if the quality of basic laboratory reagents,
solvents, and other services are not controlled. Therefore,
it is essential that the laboratory have an abundant supply
of interference free distilled or deionized water, an
adequate supply of clean compressed air, and use the best
availlable reagents, sclvents, and specialty gases.

Deionized Water
3.2.1 System Description

High purity water at sach KEMRON ‘facility is produced by
commercially manufactured systems using ion exchange,
carbon absorption, and membrans filtration. The typical
system consists of a series of tanks beginning with carbon
absorption, cation exchange, anion sxchange, two or more
mixed bed ion exchangs tanks, followed by carbon
absorption and 0,45 un filtration. This system is capable

- of producing water with a maximum total matter content of
0.1 mg/l and a maximum conductivity of 1.0 umho/cm at
25°9C, which meets the ASTM specification for Type II
Reagent wvater.

' The addition of a 0.2 um membrane filter at the end of the

deionizing system is required to produce ASTM Type I grade
of water.

3.2.2 Quality Control Checks

1. Conductivity checks on the system are to be performed
daily. If the system is not equipped with its own
monitoring lights (or meters), the conductivity must
be determined using a_laboratory meter and a cell with

_a constant of 0.1 cm”l. Systems which rely on .
"Bailt-in meters or lights should contain those devices
after both the first and second mixed bed ion-exchange
tanks. The vendor should be called for services when
the first light goes out, or any time the conductivity
exceeds 1 umho/cm at 25°C.

2. pH determinations are required daily. pH values will
normally fall between 4 and 10.

Rev. 2/86



3.3

3.5

3. TOC measurenents are required weekly. TOC should not
exceed 1 mg/LC for general use.

4. Total residual chlorine tests should be performed
weakly. Any detectable chlorine, using the HACH DPD
method or squivalent, is unacceptable and must be
corrected.

5. A record of conductivity, pH, chlorine residual, and
TOC are to be maintained in a bound logbook. Enfries
should include the test names, results; initials of
analyst, and control limits. The record book should
also have space for comments and records of service.
The usage rate can also be tracked with those systenms
equipped with meters (gallons).

Compressed Air

Zero grade air for such instrumentation as AA and TOC may be
purchased in large capacity cylinders or generated by a
compressor system. In the later case, it is necessary that
the air produced be purified by a system of filters to remove
oil mist, particulates, desiccants for moisture removal, and
special scrubbers in some applications.

Desliccants .

Desiccators are used to 4Ary reagents used for volumetric
standards and to dry apparatus and containers involved in
gravimetric determination. To assure that the desiccator
performs efficiently, it is necessary that the desiccant be
properly maintained.

1. The desiccant should be of the indicating silica gel type
and changed whenever the color changes from blue to pink.

2. The desiccant should be checked daily and replaced at
least once per weesk, or as needed under humid conditions.

Standard Solutions
3.5.1 General

Chemnical reagents are available in a wide variety of
grades and purity, and the factors determining the grade
selacted are the parameter of interest and the
sensitivity of the detection system.

Primary standards and calibration standards should be
traceable to a Standard Reference Material (SRM) produced
by the Natiocnal Bureau of Standards (NBS) if at all

. possible.
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Not all analytical parameters have primary grade or NBS
traceable standards available. In this situation, the

highest quality reagent of known purity should be used,
and the concentration of the stock corrected for purity.

3.5.2 Primary Standarda.

The highest quality analytical standards are the Standard
Reference Materials available from the National Bureau of
Standards. Primary standard grade reagents are available
from scientific companies, and may be used if traceability
to NBS standards is documented. The following primary
standards are to be maintained in each KEMRON laboratory.

l. Buffers
a. Potassiun Hydrogen Phthalate (KHP)
b. Borax

c. Potassium Dihydrogen Phosphate (KH,PO4)
Disodium Hydrogen Phosphate (NasHPOy4)

2. Acidimetric/Alkalimetric Standards
a. Sodium Carbonate
b. KHP

3. Redox Standards
a. Potassium Dichromate
b. Potassium Bromate (for Phenolics analyses only)

3.5.3 Storing and Maintaining Reagents and Solvents

1. The analytical method should be consulted for the
proper storage container for sach rsagent. Plastic
containers ars acceptable for most inorganic deter-
minations, but borosilicate glass should be used for
reagents intended for organic analyses.

2. The analytical method will specify a reagent's shelf
life. All resagants should be dated and the solution
either discarded or rastandardized when the expira-
tion dates have been exceeded.

* 3. Each reagent must be labeled with the following
information: ,

a. Name of reagent

b. Concentration with units
¢c. Initials of preparer

'd. Preparation date

e. Expiration date

4. Records for the preparation and standardization of
primary standards and volumetric standards must be
maintained in bound chemist notebooks, and
periodically revieswed by the lab superviscr.
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Additional details on the preparation of concentrated
stock standards and working standards for instrument
calibration are given in Section 8.3. Exhibit I gives
examples from the KEMRON Standards Logbook.

3.5.4 General Inorganic Analyses

For inorganic analyses, AR grade reagents and solvents are
satisfactory and generally may be used. Primary standards
must be ued to standardize the volumetric solutions, but
commercially available reagents are used after it has been
demonstrated that they meet method requirements.

Conmpressed air used for the total organic carbon analyzer
should bc Zero Grads.

1. Rcagcnt blanks must be analyzod 1n every batch of
analyses.

2. Calibration curves must be verified after any change
in reagents. Analysis of a blank and at least three
standards is sufficient to dstermine if a new curve is
required.

3.5.5 Metals Analyses

1. All reagents used for the preparation of atomic
absorption standards should be spectroquality.

2. Commercial atomic absorption standards may also be
used in KEMRON laboratories, but must always be traced
to previocus standards and expiration dates must be
carefully monitored. Stocks must be prepared or
purchased at least yearly, regardless of the specified
sexpiration date or recommended shelf lives.

3. Nitric and hydrochloric acids must be of a grade
specified for trace metal analysss.

4. The determination for mercury requires special grade
reagents specifically produced for this determi-
nation. Nitric acid, sulfuric acid, potassium
‘permanganate, potassium persulfate, hydroxyamine, and

stannous sulfate should all specify "for the analysis

of mercury®.

S. Reagent blanks must be analyzed in every batch of
analyses.
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organic Chemical Analyses

The purity of roaéents that may be used for organic
analyses is AR grade or better.

Reference grade standards should be used when
available from NBS or EPA.

[
Solvents used in analysis of pesticides and PCBs by
GC/ECD should be "Pesticide Grade" or the equivalent.

Specialty gases for GC analyses should be of the
highest quality available, unless it can be demon~
strated that a lower grade is acceptable.

Argon-methane used for the electron-capture-detector
must have an oxygen trap and a molecular sieve drying
tubs. These should be changed or rsgensrated with
each new cylinder of carrier gas.

The nitrogen detector requires the use of ultra-
pure hydrogen for satisfactory results.

All cylinder gasss must be replaced when the pressure
falls to the 100 to 200 psi rangs.

A method blank is required with every batch of
analyses to assure that all reagents, solvents and
gases are interference fres.

If procblems are encountered in the method blank, then

individual reagent blanks must be analyzed to deter-
mine the problem reagent.
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Sample Preservation
Minimum Volumes

Maximum Holding Times
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SAMPLE PRESERVATION

Complete and unequivocal preservation of samples, either domestic sewage, industrial wastes, or
natural walers, is a practical impossibility. Regardless of the nature of the sample, complete stability
for every constituent can never be achieved. At best, preservation techniques can only retard the
chemical and biological changes that inevitably continue after the sample is rehoved from the parent
source. The changes that take place in a sample are either chemical or biological. In the former case,
certain changes occur in the chemical structure of the constituents that are a function of physical
conditions. Metal cations may precipitate as hydroxides or form complexes with other constituents;
cations or anions may change valence states under certain reducing or oxidizing conditions; other
constituents may dissolve or volatilize with the passage of time. Metal cations may also adsorb onto
surfaces (glass, plastic, quartz, etc.), such as, iron and lead. Biological changes taking place in a
sample may change the valence of an element or a radical to a different valence. Soluble constituents
may be converted to organically bound materials in cell structures, or cell lysis may result in relcase
of cellular material into solution. The well known nitrogen and phosphorus cycles are examples of
biological influence on sample composition. Therefore, as a general rule, it is best to analyze the
samples as soon as possiblc after collection. This is especially true when the analyte concentration is
expected to be in the low vg/1 range.

Methods of preservation are relatively limited and are intended generally to (1) retard biological
action, (2) retard hydrolysis of chemical compounds and complexes, (3) reduce volatility of
constituents, and (4) reduce absorption efTects. Preservation methods are generally limited to pH
control, chemical addition, refrigeration, and freezing.

The recommended preservative for various constituents is given in Table |. These choices are based
on the accompanying refcrences and on information supplied by various Quality Assurance
Coordinators. As more data become available, these recommended holding times will be adjusted to
reflect new information. Other information provided in the table is an estimation of the volume of
sample required for the analysis, the suggested type of container, and the maximum recommended
holding times for sampies properly preserved.
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TABLE 1

RECOMMENDATION FOR SAMPLING AND PRESERVATION

OF SAMPLES ACCORDING TO MEASUREMENT"

Measurement

Physical Properties

Color
Conductance

Hardness

Odeor

pH

Residue
Filterable

Non-
Filterable

Total

Volatile
Settleable Matter
Temperature

Turbidity

200 Metals

Dissolved

Suspended

Total

Vol
Req.
(ml) Container? Preservative®*

50 P.G Cool, 4°C
100 P.G Cool, 4°C
100 P.G HNO; 10 pH<2
200 G only Cool, 4'C
23 P.G None Req.
100 P.G Cool, 4'C
100 P.G Cocl, 4'C
100 P.G Cool, 4°C
100 PG Cool, 4°C
1000 P.G Cool, 4°C
1000 P,G None Req.
100 PG Cool, 4°C
200 PG Filter on site
HNO, to pH <2
200 Filter on site
100 P.G HNO; to pH <2

xvi

LY

{

Holding
Time$

48 Hrs.
28 Duys

6 Mos.

24 Hrs.
Analyze
Immediately

7 Days

7 Days
7 Days
7 Days
48 Hrs.
Analyze

Immediately
48 Hrs.

6 Mos.

6 Mos.'"™

6 Mos.



TABLE 1 (CONT)

Yol.
Reg. Holding
Measurement (mbD) Container®  Preservative™? Time®
Chromium"® 200 PG Coul, 4°C; 21 Irs.
Mercury
Dissolved 100 rG Filier 28 Days
HNO, to pH<2 ¢
Total 100 PG HNOQO; 1o pli <2 28 Days

300 Inorganics, Non-Metallics

Acidity 100 PG Coaul,1°C Ui Days
Alkalinity 100 P.G Cool, 4°C - 14 Days
Bromide 100 PG Nonc Req. 28 Days
Chloride 50 PG None Req. 28 Days
Chlorine 200 rG Nouwe Reyy. Anatyze
Immediaely
Cyanides 500 P.G Cool, 4°C 14 Days’

NaOl{ 10 pH >12

0.6 ascorbic acid®

Fluoride 300 PG None Req. 28 Days
lodide 100 P.G Cool, 4°C 24 Hrs.
Nitrogen
Ammonia 400 P.G Cool,4'C 28 Days
sto. 10 PH (2
Kjeldahl, Total 500 P.G Cool, 4'C 28 Days
H,580, to pH <2
Nitrate plus Nitrite 100 PG Cool, 4°C ‘ 28 Days
H,S0, to pH<2
Nitraic® 100 P.G Cool, 4°C 48 Hrs.
Nitrite 50 P.G Cool, 4'C 48 Hrs.
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Measurement

Dissolved Oxygen
Probe

Winkler
Phosphorus
Ortho-
phosphate,
Dissolved

Hydrolyzable
Total

Total,
Dissolved

Silica
Sulfate

Sulfide

Sulfite
BOD
COoD

Oil & Grease
Organic carbon

Phenolics

TABLE 1 (CONT)

Vol.
Regq. .

: . a4
(mD Container?  Preservative

300 G bouleand top None Req,
300 G bottle and top Fix on siie ¢
anel store
in dark
50 P.G Filter on site
Cool, 4°C
50 P.G Cool, 4°C
H,SC, to pH<2
50 P.G Cool, 4°C
H,S0, to pH<¢2
50 P.G Filter on site
Cool, 4°C
H,SO, to pH<2
50 P only Cool, 4°C
50 P.G Cool, 4°C
500 P.G Cool, 1°C
add 2 ml zinc
acetate plus NaOll
o pH >9
50 PG None Req,
1000 PG Cool, 4°C
0 PG Cool, 1°C.
H,S0, to pH<2
1000 G only Cool, 4°C
H,S0, w0 pH<«2
25 P.G Cool, 4°C
H,50, or HCI to pH«2
500 G only Cool, 4°C
HSO. o pH <2

xviii

Holding
Time®

Analyze
Ihinnedfitely
8 Hours

48 Hrs.
28 Days
28 Duys

24 Hrs.

28 Days
28 Days

7 Days
Analyze
Immediately

48 Hirs.

28 Duys
28 Days
28 Duys

28 Days



TABLE 1 (CONT)

VYol

Req. . Holding
Measurement (ml)  Container? Preservative®* Time®
MBAS 250 P.G Cool, 4°C {8 Hirs.
NTA 50 P.G Cool, 4°C . 24 Hrs.

More specific instructions for preservation and sampling are found with each procedure as
detailed in this manual. A general discussion on sampling water and industrial wastewater may
be found in ASTM, Part 31, p. 72-82 (1976) Mecthod D-3370.

Plastic (P) or Glass (G). For metals, polyethylene with a polypropylene cap (no liner) is
preferred.

Sample preservation should be performed immediately upon sample collection. For
composite samples cach aliquot should be preserved at the time of collection. When use of
anautomated sumpler makes itimpossible (o preserve cach aliquot, then siimples may be
preserved by maincining at 4°C until compositing and sample splining is completed.

When any samplce is to be shipped by common carricr or sent through the United States
Mails, it must comply with the Department ol Transportation Hazurdous Materials
Regulations (49 CFR Part 172). The person offering such material lor transportation is
responsible [or ensuring such compliance. For the preservation requirements of Table 1,
the Office of Hazardous Materials, Materials Transportation Bureau, Department of
Transportation has determined that the Hazardous Materials Regulations do notapply to
the [ollowing muterials: Hydrochloric acid (HCI) in water solutions at concentrations ol
0.04% by weight or less (pH about 1,96 or greater); Nitricacid (HNQOa) in water solutions at
concentrations ol 0.15% by weighuor less (pl about 1.62 or greater); Sulfuricacid (12504)
in water solutions ut concentrations of 0.35% by weight or less (pH about 1.15 or greater};
Sodium hvdroxide (NaQH) in water solutions uat concentrations of 0.080% by weight or
fess (pH about 12.30 or less).

Samples shouid be analyzed as soon as possible ufter collection. The times listed are the
maxunum times that samples may be held before analysis and still considered valid.
Samples may be held lor longer periods only if the permittee, or monitoring laboratory,
has data on [ile to show that the specific types of sample under study are stable for the
longer time, and has received a variance from the Regional Adminisiritor. Somesamples
may not be stable for the muximum time period given in che tible, A permitee, or
monitoring laboratory, is obligated torhold the sumple for a shorter time if knowledge
exists to show this is necessary to maintain sample stability.

Should only be used in the presence of residual chlorine.
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Maximum holding time is 21 hours when sullide s present. Optionally, all sumples may
be tested with tead acetine paper before the pITadjustimentin order to determine if sulfide
s prosent Hsalfide s present, e can be yemaoved by the addition of cadmium nitrase

1] it . Ty - T .. N : - . 1. Ty
powder until a negative spot test is obtained. The sample s {ilered and then NaOll s
added 1o pH 12 '

Samples should be filiered immediately on-site belore adding preservative for dissolved
metils.

For samples from non-chilorinated drinking water supplics conc. 11280 ¢ should be added
to lower sample pH to less than 2. The sample should be analyzed before 14 days.
v
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Chain-of-Custody Records




CHAIN OF CUSTODY RECORD

KEMRON Environmental Services
901 Highland Avenue
williamstown, WV 26187
'{304)375-5800

Pioj. No. Pioject Name

SAMPLERS: (S.gnatuse)

SrA.NO. | DAYE Tl

| coe,
o

NO,
oF
REHARKS
CON-~
STATION LOCATION TAINENS

T

Relinguished by: (Signature} Date/Time |[Recelved by: (Sgnatwe) Relinquished by: (Signatine) Date/Time ;cceived by: 1Swgnatne)
Relinquished by: (S«gnstue) Date/Time |[Received by: (Signatwre) Relinquished by: (Signaturg) Date/Time | Received by: (Sgnstvre}
Rehinquished by: (Sgnswe) Date/Time |Received for Laborat s !

Signaturs) ory by: Date/Time Remarks




EXHIBIT D

KEMRON Bottle Tags and Labels




KEMRON SAMPLE TAG

Client—STANDARD OIL CO. AND SUBSIDIARIES
Location: Qutfall

Date: Time: Fiowrate (gpm)

Waler Temp. (°C or °F)________ Preservative Added Yes O No O
Analyses: To be performed (check):

Qii and Grease O Dissolved Iron O pH O

TSS o Petro. Hydro. O Qther

On site pH result

Sampie by:
(pleass print name)
KEMRON®
CLIENT
SAMPLE SOURCE
DATE TIME
PARAMETER(S)

PRESERVATIVE




w Kemron Environrmental Services

BATON ROUGE, LOUISIANA, 18550 HIGHLAND RQAD, (504} 293-8650 Z\P 70808 ¢

CHICAGO ILLINOIS, 3570 NORTH AVONDOALE AVENUE, (312) 588-8500 ZIP 60618 «
FARMINGTON HILLS, MICHIGAN. 32740 NORTHWESTERN HIGHWAY [31]) 626-2426 Z!P 48018 «
MARIETTA OHIC, 235 SECOND STREET. (614)174-2222 ZiP 45750 +

PORT NECHES. TEXAS, 1216 PORT NECHES AVENUE (713} 727-1881 ZIP 7785

ooooo

Analysis Requisition for

Date Time

Sample Source

Analysis Requisitioned !

W,

Report results as

(e.g. ppm, dry basis, etc.)

EPA Method Other

Hazardous or Toxic Substances

Comments

Report To:

No. Copies
Results Required (Date)
Kemron Log No.

P.O, No.




EXHIBIT E

QA Statistics Formula and Calculations



(1) The Aceuraey Control Chart: X Chart

X, the actual valuc of the standard as prepared, will be
used together with the uppcr and lower accuracy
control limil to construct the accuracy control chart.
UCLX-, LCL)—(-, which are upper and lower accuracy
control limils for 95% confidence limit, respectivefy,

cnleulnted ns:

UCLg = X+2 v
LCI‘R = 3(."2 ﬂi

where ni = slandard deviation, calculated as

- n 2
°X * » (xi - x)
i n ¢

Xi : observed average value for each
set of duplicated standards

xc= Xi/n

w3

[

(2) The Precision Control Chart: R Chart

T!, the average range, will be used together with upper
and lower precision control limits to construct the
precision control chart. UCLR, LCLR which are upper
and lower precision control limits for 95% confidence
limit, respectively, ealculated as:

UCLR=R+2

- ‘R
llcllll = R - 2 "ll
Y -
where 1 :/iﬂ (Ri - R)z. R = r)| Ri/n
n i=1



i1

TABLE [ (Cont.)
QUALITY ASSURANCE NOTEBOOKS
X CHART

X = 121 +# 118 + 115 + 131 +126 + 125 + 121 +131 +135 + 131 + 131 + .. + 124 +125/20 =126

cx -‘-‘/ (126-121)2 + (125-118)2 + 126-115)r M —— (126-124)2 + (126-125)2120 =3

For X chart 95% confidence limit

(accuracy chart) X =121
UCLi- = X +2¢ ; = 121 + 2x5 = 1
LCL;— = X -27 .; = 121 -2x5 = 111
Calculation: 1
R CHART
R=25+4+4340+434+———+ 10 +6/20 = 4.5
¢R = / (5-4.57 + (4452 + (-4 + (0-1.5% + + (10-4.5)° + (6-4.9%20 = 3.1
For R chart, 95% conlidence limit ®
(precision chart)
R = 4.5
UCLp = R+ 2¢, =45 +3lx2 =107 B
= - C = - =
l.Cl.R 3 4 R 435 - 31 x2 0

Calculation: 1
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EXHIBIT F

Example Pages from

KEMRON Quality Assurance Noteboock



TABLE ]

QUALITY ASSURANCE NOTEBOOKS

Sample Quality Assurance dl
Idenfification- TOC Reference Standards Renge | Average | Set-Up § Analyze
. =7 | Actual (Ri) Found By' By Comments
and Date . Actual (X) Fou
nd
121 i18 3 121
4/1
121 123
121 116 4 118
4/2
121 120
121 116 k 113
4/3
121 113
121 131 0 131
4/4
121 131
121 124 i 126
4/5
121 128
121 119 12 125
4/6
121 131
121 120 ? 121
4/1 121 122
121 128 6 131
4/8 :
121 134




TABLE I (Cont.)
QUALITY ASSURANCE NOTEBOOKS

Quality Assurance

Sample -
Identification: TOC R et | Fount” | By " | By Comments
and Date Actual X} | Found . !
1
121 136 3 135 ;
4/9 :
121 133 |
121 133 4 131
4/10
121 129 -
121 129 4 131
i
121 133
121 124 4 122
4112
121 120
121 124 8 128
4/13
121 132
121 128 ? 127
4/14
121 126
121 130 8 134
4/15
121 138
121 122 0 122
4/16
L 122
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TABLE 1 (Cont.)
QUALITY ASSURANCE NOTEBOOQKS

[ Quality Assurance
|S::1ll)ilfication: 10C Reference }%grlzgg{ds R(t;lqge Average| Set-Up |Analyzed
and Date Actual X} [Found i) Found By By Comments
121 119 4 121
417 121 . 123
121 126 1 127
418 121 127
121 129 10 124 |
9 121 119
121 122 6 125
/20 121 128
121 124 4 122
v 121 120
121 128 8 124
ez 121 120
s 121 130 14 123 Exceeds R Charl Upper
121 116 Control Limit.
121 112 6 109 Exceeds X Chart Lower
. 121 106 Control Limit.




4.0 GLASSWARE AND SAMPLE CONTAINERS

4.1

4.2

General

The measurement of trace constituents in water demands
methods capable of maximum precision and sensitivity. The
selection and proper care of laboratory glassware and sample
containers play an important role in gquality control program,
since the very sensitive analytical systems are subject to
errors from improper cheice of apparatus, as well as the
contanination affects due to improper cleaning procedures.

Selection of Glasswvars

Laboratory vessels serve three functions: storage of
rsagents and sanples, measurement of sclution volumes, and
confinement of reactions. Listed below are some guidelines
for the proper selection of lahoratory glassware:

1. Boroslilicate glass, i.e., "Pyrex" or "Kimax," should
be the mainstay of the laboratory. Other special

types of glass are generally not required for the
analyses given in "Methods for Chemical Analysis of
Water and Wastes™.

2. "Soft glass" should not bs used.

3. The analytical method usually states when borosilicate
type glassware is not acceptable. A noteable example
is the analysis of boron, where the reactions are
carried out in platinum or Teflon vessels.

4. Unless othervise stated, borosilicate glass or
polyethylene bottles are acceptable for storage of
reagents used in inorgqanic analyses.

5. Storage of standards used in atomic absorption
analyses should be in polyethylene container, except
whers noted in the method, i.es., silver.

6. Storage of reagents and standards used in tracs
organic analyses (IR, GC, LC, GC/MS) should be in
borosilicate glass only.



4.3 Volumetric Glassware

The precision of volumetric work depends in part on the
precision with which volumes of samples and other reagents
can be measured. By common usage, accurataly calibrated
glasswvare for precise measuraement of volume has beccme known
as velumetric glasswvars. Glassware that mests Federal
Specification for Volumetric Glassware is designated as Class
A. Excapt for NBS certified glassware, Class A is the most
precise grade and is available in burets, volumetric flasks,

and volunmetric pipets. Class A glassware must be used in the
following laboratory procedures: f

1. Preparation of all primary standards regquire Class A
volumetric flasks.

2. Preparation and dilution of stock standards require
Class A flasks and Class A pipets.

3. All standardizations regquire the use of Class A
burets, volumetric flasks, and pipets.

4, Class A glasswvare should be used at all times it is
specified in the standard analytical mathod.

4.4 Cleaning Requirements
4.4.1 Genaeral '

The following general cleaning procedures are to be used

for all laboratory glassware and reusable sample bottles
(glass).

All glassware should be rinsed with tap water as soon as
possible after use by the analyst. In those cases whare

chromic acid is required, it should be uscd at this stage
of the cleaning procedure.

Glasswvare to be washed should be placed in plastic trays
on portable carts and returned to the wash area. The

following washing procedure is given all glassware and
sanple bottles:

1. Soaked in hot water containing a iiquid laboratory
detergent such as Liquenox. Dirty vessels may
require brushing.

2. Tap water rinse. At least five rinses to remove
all traces of detergent.

3. Three rinses with deionized water.
- 4. Alr dried or rinsed with AR grade acstons.



4.4.2 Special Raquirements for Trace Metals Glassware

The general washing procedure is followed by the following
additional procedures:

1.

2.

Rinsed with hot 1:1 nitric acid or rinsed
with a mixture of nitric and hydrochloric
acids (mercury analysis).

Rinsed with deionized water. £

(Nota: Glassware used for atomic absorption
should be so marked and restricted for this
application.)

4.4.3 Phosphate Analyses

Glassware used for phosphate or total phosphorus
determination should be rinsad with hot 1l:1 HCl and
dedicated to this use.

4.4.4 Special Requirement for Trace Organic Analyses

In addition to thc‘gcnoral washing procedures listed in
4.4, the following procedures should be employed in GC,
1C, GC/MS and other trace organic analyses:

1.

Chromic acid soaks (15 min.) are strongly recom-
mended in several EPA publications. As a minimum,
they should be used on all glassware known to have
contained standards or glassware that resists
cleaning attempts by other procedures.

Tap water rinses to remove all traces of the
chromic acid.

Hot detergent wash
Tap water rinse. At least five tinmes.
Daionized vater rinse. Three timaes.

Alr dried on dowel rack or acetone rinse to remove
wvater.

Final rinse with pesticide grade hexane.
(Caution: extremely flammable.) The use of
methylene chloride as final rinse should be
avoided due to potential contamination of VOA
sample vials.



5.0

5.1

SAMPLING OF WATER AND WASTEWATER

Ganeral

The quality of data obtained from water and wastewater survey
is dependent upon the following types of activities:
formulation ¢f the sampling objectives of a particular project,
maintaining the integrity of samples by proper handling and
preservation, proper identification of samples and adequate
chain-of-custody procedures, field quality a$surance, and
proper field analytical procedures.

5.2 Sample Containers
A very important phase of any sampling project is the proper
selection and preparation of the sample bottles at the
laboratory. Exhibit B gives details of the type of containers
that the EPA recommends for a particular parameter. This table
also lists the preservative and holding time requirements. The
washing procedures for sample bottles should be identical to
those given for glassware in Section 4.4. Particular attention
wust be given to the special requirements for sample bottlas
for trace metals, mercury, phosphorus species, o0il and grease
and trace organics analyses. The following table summarizes
the EPA recommended container type and wvashing procedures for
the usual parameter classes.
Container Preparation
Parameter or Groyp —~Iype . Erocedures
General inorganics lor2 A
Trace metals l or 2 A, B
Phosphorus species lor2 A, C
Trace organics, extractable 3 A, D,E,F
priority pollutants (PP),
GC, GC/MS i . A, D, E, F
0il and grease 2, 3 A, D -
Velatile Priority Pollutants 4 A, G
(VOA vials)
Bacteriological 5 A, H

A. General washing procedure consisting of soaking in hot
detergent, followed by 5 tap water rinses and at least
5 deiocnized water rinses.

B. Rinse with 1:1 nitric acid



C. Rinse with hot 1:1 hydrochloric acid

D. Rinse with acetone (AR grade)

E. Rinse with hexane (Pesticide grade)

F. Preliminary treatment with chromic aciad
G. Dried in oven ’ p
H. Autoclaved for 15 min. each

Container Type

1. Polyethylene cube or bottle with polyethylene caps =
one liter size

2. Glass bottle, clear or amber, wide mouth or Boston
Round, with polyethylene lined caps - one liter size

3. Borosilicata glass bottles with Teflon lined caps

4. 40 ml borosilicate glass vials with Teflon faced
silicone septa )

5. 250 ml amber glass bottle with autoclavable caps
(Bakelite)

5.3 Fundamentals of Sample Collection
5.3.1 Genaeral

The objectives of a specific sampling are usually pre-
determined by the client and are formulated as the result
of planning, permitting, compliance, enforcement, design,
process control, and research and development.

The collection of representative samples involves the
following factors: site selection, sample type, manual or
automatic samplers, and flow measurenments.

$.3.2 Collecting Grab Samples

A. Grab samples may be taken at effluent points or from
standing bodles of water.

B. As a general rule it is not a good idea to rinse the
sample container with sanple before f£illing. In many
cases a preservative is added to sample bottle at the
laboratoery.



C.

Sample bottles should be filled to about $5% of capacity
except for these important exceptions:

1. pH samples should be filled completely full with
no headspace.

2. Samples for volatile organic analyses (VOA) are
collected in special vials with Teflon faced
silicone septa. These samples should be collected
with no bubbles or headspace by filling the vial to
capacity and carefully adding the last few ml: so
that a convex surface forms on the 4ample. The
septunm is then carefully placed on the vial so that
no headspace forms. (Bubbles may form later due to
changes in solubility of the gases and this is
unaveidable.)

3. TOX samples should be collected with no bubbles or
headspace.

5.3.3 Compesite Samples

Manual Composite samples may be collected by ﬁaking grab
samples at regular time intervals and then combining the
grabs at the end of sampling interval.

KEMRON usually will use automatic samplers when collecting
composite samples, since all of our laboratories are
equipped with ISCO Model Autcomatic Samplers.

Special notes on the use of auto samplers:

A.

All tubing and the sample collection vessel should be
thoroughly cleaned in a manner appropriate for the
parameters of interest.

Tygon tubing is acceptable for many samples but
Teflontubing must be used when samples are to be
analyzed for the organic priority pollutants or other
analyses for GC/MS or GC/ECD. Furthermore, the 5 gal
polyethylene containers in the ISCO samplers must be
replaced with glass containers for the same reasons.

5.4 Sample Preservation

Use of cooling, pH control, and chemicals to retard biological
activity or to stabilize the chemical species in a water sample
is known as preservation. The most common form of preservation
is cooling the samples to 4© C by either using ice or refri-
geration.

The following is a list of the common lahoratory reagents used
as a preservative, and all field and laboratory personnel
should be thoroughly trained in their use:

A.

Hydrochloric Acid, ACS Grade, dilute 1l:1 with
deionized water



B. Nitric Acid, Baker ACS Grade for trace metal analyses,
dilute 1l:1

C. Sulfuric Acid, ACS Grade, dilute 1:4
D. Sodium Hydroxide, ACS Grade, 50% solution

E. Sodium Thiosulfate, ACS Grade solution (for de-
chlorination)

Notes on the use of preservatives ¢

A. The most convenient and safe procedure for preservation
involves the use of individually packaged ampoules.

B. 1If ampoules araea not available, automatic dispensing

pipettes of all glass and Teflon construction should be
used in the field kits.

C. Generally 3 ml per liter of sample is sufficient
quantity to lower the pH to <2 (>12 in the case of
cyanide samples preserved with NaOH).

D. Extreme care must be excerised in the use of pre- .
servatives s0 as not to cross-contaminate the samples.
(i.e., nitric acid in samples for nitrogen species.)

Sample Identification

Each sample collected by KEMRON personnel should be clearly
iabaled with the following information, using water inscluble
nk:

1. Client

2. Date and time

3. Sample source

4. Type of sample

S. Preservative used
6. Name of sampler

7. Analyses requested

Each laboratory should have labels printed with this
information. Our clients should be supplied with these labels
and sncouraged to use them if they do not have their own.

Chain-of-Custody Procedures

Either the client or KEMRON may decide when chain-of-custody
records are to be maintained for a sampling event. All
official samples must be accompanied by chain-of-custody record
sheets that includes the name of study, name of the client, the
location, weather conditions, the date, the time, the sanmple
number or other identification, the name of the sampler, the
signature of the sampler, the preservatives used, and the
analyses requested. When turning over possession of the
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samples, the transferor and transferee sign (with date and
time) on the record sheet. This record sheet allows the
transfer of custody of a group of samples in the field to the
laboratory. When a custodian transfers a portion of the
samples to another person or laborateory, the individual samples
must be noted. The laboratory personnel receiving the samples
acknowledging receipt by signing in the appropriate column.
Figure 5-1 gives an example of a KEMRON chain-of-custody record
used for RCRA and NPDES water samples.

Field Notebooks .

All field and laboratory perscnnel are required to maintain a
bound and numbered field or laboratory notebook. The records
for the smaller routine sampling projects conducted weekly or
menthly should be kept in these notebooks.

A. Use bound field notebocks to record field measurements
and other pertinent information necessary to reconstruct
the sample collection processes:

l. Date and time

2. Name of project manager

3. Name of field assistants

4. Note the weather condition

5. ©Note all unusual circumstances surrounding the
sampling areas

6. Record all fipld measurements if done: flow,
temperature, pH, specific conductance, chlorine
residual, sulfite, etc.

B. Maintain a separate set of field notebook for each major
study and store them in a safe place where they may be
protected and accounted for at all times.

~— 6.0 SAMPLE HANDLING

6.1

6.2

General

The sanple collector is responsible for the care and custody of
the samples until the samples are properly transported to the
receiving laboratory or given to an assigned custodian.

Sanples being transported in the KEMRON vans should be care-
fully packed in ice chests using foam dividers or other
appropriate packaging materials. 1Ice or "Blue Ice" packs
should go placed in each cooler to maintain the temperature
below 49 C.

I_oqginq

Upon receipt at the laboratory, the samples should be logged in
the logbook as soon as possible, along with chain-of-custody
farms when dealing with hazardous waste samples:

A. Logbocks should be of the permanently bound hardback
variety.



All additions should be in permanent, water insoluble ink.

Samples for a given client or special project should be
logged as a group., On the left side of the logboock, the
following information should be listed:

1. KEMRON Data No. -" A number which is unique for each

discreet sample source logged at a given KEMRON
facility.

Example: W052484-350 ¢
This data number is for sample No. 350{which was re-
ceived on May 24, 1984, at the Williamstown, WV,
facility. Separate aliquots with the different
preservatives may be identified with letters:

Example: 84-350 A booled to 40 C
84-350 B HNO3, pH <2, etc.

2. Client's Name

3. Sample Source - The client's sample identification
4. Date/Time Collected

5. All other information supplied on the sample label tag:
plus unique observations about sample

6. Mode of delivery; date/time of sample receipt; who
received

7. On the right side of the log page, the following
information should be entered for each sample aliquot:

a. Analyses requested
b. Preservatives used

A draft report for client is prepared with all of the infor-
mation in [B] and [C) above which includes chain-of-custody
forms and any other unique information attached to the
received sample({s). This report is filled out as the
analyses are completed and thus provides a means of moni-
toring the status of work in the laboratory.

Storage of Samples

A.

After a given analysis, the sample should be returned to
the refrigerator if additional analyses are required or if
holding time and volume would permit re-analysis.

When holding times have expired and when all analyses have
been completed, the samples are transferred to the shelves
in the storage room. Samples are retained on the shelves
for three weeaks after report dats, unless regquested other-
wise by the client.



Shipping Sanmples

Shipping samples from the field or from laboratory to laboratory

is undesirable, but it is an unavoidable reality in many
projects. Often the sampling sites are not within driving
distance of our laboratories, and not all of our laboratories
have full capabilities in the specialized areas of environmental
analyses. Therefore, an effective system that both maintains the
security and integrity of the sample and is cost effective must
be followed for shipping intra-laboratory samples,

Water samples should be packaged in heavy duty poly

* foam chests with corrugated cardboard covers.

Samples should be wrapped with an appropriate packing
foam, or separated by dividers.

Samples should be pre-cooled to 4° C in a refrigerator
before packing, and then an ice pack should be placed in
each chest to maintain the temperature.

Chain-cf-custody records should accompany each set of

- samples shipped to another laboratory.

Certain agencies or clients require strict adherance to
chain-of-custody requirements related to assuring the
inteagrity of the sample. In these cases, we should be
prepared to ship samples in locked boxes, or use
chain-of-custody seals on the sample bottles. The
receiving laboratery must document that samples were
received with the seals intact and samples were not
altered.

Samples should be shipped by UPS or other reputable
carrier. Over night service is expensive, but may be
necessary on samples with short holding times or those
requiring priority turnaround.



7.0 QCONTROL OF ANALYTICAL PERFORMANCE
7.1 General Analytical Chemistry -

The main features of KEMRON's analytical quality assurance
program are described in the sections which follow. Each of
these features are standard in all KEMRON industrial hygiene
and wastewater laboratories, and are effectively practiced for
all applicable wet chemical or instrumental analytical methods.

7.1.1 Quality Assurance Coordinator ¢

KEMRON has a full-time Quality Assurance Ccordinator whose
main responsibility is to develop and implement standard
operating practice at all KEMRON laboratories. As a staff
function independent of laboratory production, the QA
cocrdinator works closely with the laboratory supervisors on
all facets of data quality.

7.1.2 Quality Assurance Supervisor

Each analytical laboratory has a Quality Assurance
Supervisor responsible for implementing the standard gQuality
Assurance Program.

7.1.3 Daily Quality Control Samples

Midscale standards are analyzed with each batch of samples
for all parameters. These QC checks are prepared
separately and are independent of the standards used for
calibration.

As a check on analytical precision for a given parameter,
KEMRON performs duplicate analyses with each batch of
sanples analyzed. If KEMRON has responsibility for
sampling in a given project, it will collect sufficient
number and quantity of sample to analyze 10% in duplicate.
For clients who perform their own sampling, we recommend
that a definite schedule for duplicate analyses be
practiced. Over a period of time, statistical data would
become available for their specific matrix, which woulad
provide a measure of the method precision and accuracy for
that matrix.

-Method Blank
A reagent or media blank is analyzed with sach batch as a
control over method contamination problems.

-Matrlx or Media Spikes

. A matrix or media spike is analyzed with each batch of
sanmples to provide long=-term statistics for evaluating
method accuracy in a wide range of matrix possibilities.



7.1.4 Quality Assurance Daily Reports

Whenever samples are analyzed, the quality control sample
results are entered into the labecratory database. Reports
are generated daily for review by the Quality Assurance
Supervisor, the Quality Assurance Ccordinator, and for
management in general. Copies of the quality assurance
daily report are available to the client by request. An

example of the daily report is presented in Exhibit H (Table
II1).
¢

7.1.5 Individual Analyst Notebooks 4

Each chemist maintains a bound and numbered laboratory
notebock which includes recerds of methods development,
standard preparation, as well as sample problems or
observations, and parameter data in tabular form. Bench
sheets are often used to supplement these books, when
voluminous data are compiled. Data from the chemist's
notebook and/or bench sheets are reviewed daily by
supervisor prior to entry in the final database.

7.1.6 Individual Parameter Files

Raw data and final results for each parameter are maintained
in two files within the laboratory. After initial review of
bench sheets, the raw data are entered at the laboratory's
computer with all calculation performed by electronic
spreadsheets followed by automated storage in the parameter
database. Hard copy printouts of raw and final results are
placed in notebooks along with a copy of the pages from the
chemist's notebook and/or bench sheets. The data,
therefore, are easily accessible by computer terminal or
manually in the parametsr notebooks.

7.1.7 Independent Quarterly Audits

In addition to the analysis of its, own quality assurance
standards, KEMRON participates in an external quality
assurance program on a regular basis. Quality assurance
samples are acquired from EPA or private firms and analyzed
as unknowns by our analysts on a monthly or quarterly

basis. A report summarizing our performance in these audits
is available upon request by our clients. .

7.1.8 Statistics

KEMRON has sstablished its Quality Assurance Program based
on the statistics suggested in

on Quality control of Materjals and the United States
Environmental Protection Agency's publication, Handbook for
Analytical Ouality Control in Water and Wastewater

Wa
- Laboratories.



7.2

7.1.9 Control Limits

After sufficient data become available for a parameter,
control charts and control limits are developed for methed
blanks, reference standards, duplicate analyses, and matrix
spike analyses. The mean and standard deviation of each
type of QC analysis (i.e., blank, standard, etc.) are used
to establish warning limits at the 95% confidence level (*
two standard deviations) and absolute acceptance limits at
the 99% confidence level:

Upper Warning Linmit = X + 28
Lower Warning Limit = X - 2s
Upper Acceptance Limit = X + 38
Lower Acceptance Limit = X - 23s

where X = Masan
S = Standard Deviaticn

Initial Data and Construction of Control charts:

In constructing an initial control chart, twenty consecutive
data points are necessary. The time required to generate
such a chart will vary with the frequency of the analysis
(daily, weekly, monthly, etc.). Once these twenty data
points are gathered, two centrel charts are constructed:

(1) X Chart, Accuracy Contreol Chart, and (2) R Chart,
Precision Control Chart. (See Exhibit G)

Subsequent Data:

The second phase in the Quality Assurance Program involves
gathering and posting in the quality assurance notebocks
twenty subsequent data points. This is done not only to
control the accuracy and precision of current analyses, but
also serves as a basis for constructing a new contreol chart
for the next period. This method insures continued eavalua-
tion of laboratory and personnel performance.

Organic Analyses

The specialized techniques of gas chromatography and gas
chromatography/mass spectrometry (GC/MS) require that special
quality assurance program be developed for these areas. The
general features of each of these programs are presented
separately in this section.



7.2.1 Gas Chromatography

The KEMRON Environmental Services gquality assurance program
for analyses by gas chromatography is based on the recom=-

mendations in EPA's Handbook for Analvtical Ouality Contrel
in Water and Wastewater Laboratories (EPA-600/4-79-019) and

Methods for Organic Chemical Analvsis of Municipal and
Industrjal Wastewater (EPA-600/4-82-057). The main features
of our GC guality control program are summarized below:

¢

-Reagents and Solvents ¢
Use of the highest quality reagents and solvents
available for organic residue analysis.

Separate standards for instrument calibration and
quality control (spike) samples.

-Method Blanks :
Analysis of a deionized water method blanX with each
batch of samples.

+Identifications
Qualitative confirmation by spiking with the suspected
peollutant or by analysis on a second GC colunn.

-Spiked Samples ,
Analysis of a spiked sample or deionized water spike
with each batch of sanmples.

.Control Limits

Establishment of statistical control limits for each
parameter for which spiked recovery data is available.
This is accomplished by the calculation of a mean
percent racovery (R) and the standard deviation(s) of
the percent recovery for each parameter after suffi-
cient data points (5) have been obtained. Upper and
lower control limits are calculated as follows:

Upper Control Limit (UCL) = R + 3s
Lower Contrel Limit (ICL) = R - 3s

Quarterly Audits -

Analysis of EPA Quality Control samples on a
quarterly basis to further test the proficiency of
our analysts.

.Customized QA

For the specific project needs of any client, KEMRON
will custom design its gquality assurance routine
with regard to blanks, duplicates, spikes or other
QC procedures.



.7.2.2 Gas Chromatography/Mass Spectreometry (GC/MS)

KEMRON uses well established standard analytical methoeds for
the analysis of organic compounds by GC/MS. For the
analysis of priority pollutants in water, KEMRON uses EPA
Methods 624 and 625 as revised in

e sis al a st W wa
(EPA-600/4~82=057, July 19682). The quality assurance
features summarized below adhere strictly to the require-
ments and recommendations presented in this EPA publication.

.Daily Autotune Report ¢
Each day that samples are analyzed, the mass spectro-
meter is autotuned with PFTBA using ion masses of 69,

219, and 502 amu. The autotune results are included
in analytical report.

The performance of the GC/MS system is checked out
daily for volatile organic analyses (VOA) by injecting
the instrument with BFB (bromofluorcbenzene). The
relative abundances of key ions are compared, and the
instrument is adjusted until the prescribed criteria
are met.

Prior to Base/Neutral or Acid Fraction analyses, the
GC/MS instrument is certified according toc EPA pro-
tocol by injecting with DFTPP (decaflucrotriphenyl-
phosphine) and comparing the relative. ion abundances
for key ions. The instrument is adjusted until the
criteria are met.

Method Blanks

A sample of organic-free water is analyzed with each
batch of samples to monitor for possible contamination
in solvents, reagents, glasswvare, or laboratory
environment.

A control sample prepared by spiking organic-free
water or a seccnd aliguot of a sample matrix with a
reprasaentative number of compounds from each priority
pellutant fraction is analyzed with each batch of
sanples.

.Surrogate Spikes

All samples are spiked with the EPA method specified
surrogate standards - four surrogates in the VOA
fraction, two in the base neutral fraction, and one

in the acid extractable (phenols) fraction. Results
of the surrcgate spikes are provided in the QA section
of the analytical reports.



.Control Chartg

Percent recovery data derived from the matrix surrogate
spike are used to construct control charts for each
surrogate.

.Duplicate Analvses

Laboratory and field replicates are also analyzed
routinely to validate the precision of the sampling
technique and the precision of the analysis,

7.3 Data Validation

7.3.1 Data Reduction 7

KEMRON automates data calculations and reduction as much as
possible by using IBM compatible perscnal computers and
electronic spreadsheet software. Most analyses have been
programmed to allow for raw data entry and editing at the
keyboard, with integrated software performing all calcula-
tions and permanent database generation for the individual
parameter data. Data entry errors are checked by comparing
the raw data printouts to the chemist's original work, and
the common sources of error in data reduction are eliminated
entirely. Raw and final data are stored on internal fixed
disk, with either magnetic tape or flexible disk as backup.
Eventually all analyses will be programmed into the
laboratory database, but until such time, one of the

following procedures may also be used to¢ calculate test
results:

A. Data from simple analytical procedures such as gravi-
metric and titrimetric procedures are converted into
final form by means of Hawlett-Packard desk calculators.
Calculations which involve several steps are usually
handled by programs stored on magnetic cards using the
Hewlett-Packard Model 97A desk calculator. ©One or two
step calculations are performed manually by the
technician and final data recorded in parameter note-
books.

B. Visible spectrophotometric results are computed from a
calibration curve produced by a curve fitting program on
the HP 97. The curves are stored on magnetic cards, and
the technician need only enter the correct ab~-
sorbance value and the parameter concentration is
displayed. Corrections for concentration or dilution
factors must be computed manually,

€. Atomic absorption spectrophotometers are calibrated to
display direct concentrations whenever possible. Sonme
analyses such as mercury require the analyst to con-
struct calibration curves using absorbance vs
concentration. Other detarminations, such as those
using standard additions, require manual computation
with calculators to gensrate final results.



7.3.2

All KEMRON gas chromatographs (GC), liquid chromato-
graphs (1C), and gas chromatograph/mass spectrometer
(GC/MS) are equipped with programmable data systems
which allow for automatic generation of parameter data
in its final reported form. All calculations by the
analyst are eliminated when the data systems are
programmed to their full capabilities. ]

Review and Validation f

When analyses are completed by the analyst, raw data and
final results are immediately reviewed by the laboratory
supervisor. The raw data from chemist's notebooks or bench
sheets include all of the analytical variables compiled for
samples, replicates, blanks, standards, and matrix spikes.
Data assessment passes through the following stages:

I. First, the results of blanks, standards,
replicates and spikes are compared to existing
control charts to evaluate the overall data
quality. The laboratory supervisor also reviews
the QC data for trends (five consecutive analyses
showing successive increases or decreases in
value) or shifts (seven successive pocints on the

sane side of the accepted value for the refersence
standard).

1I. After the initial QA review, a preliminary report
is generated for each sample. It is again
reviewed by the laboratory supervisor who
evaluates the data for the following:

.Significant figures

.Detection limits

+Credibility, i.e., results in expected or
historical ranges

.Related data compatability
.Anion/Cation balances
.BOD/COD relationships, etc.

III. A final draft of the sample report is typed and is
compared to the rough draft in II, either by the
Regional Manager or Project Manager. It is also
raviewed at that time for completeness of sample
data, QC data, chain-of-custody forms,
attachments, and other proposal requirements or
contract agreements.



7.3.3 Corrective Action

An out of control situation exists when the results of the
blank, standard, sample replicate, or spike recovery
analyses are beyond the acceptance limits (usually three
standard deviations or 99% confidence level). If either the -
blank or reference standard is out of contrel, the data from
that analytical run are judged invalid. gn investi-

gation to f£ind the cause of problem is undertaken by the
analyst and laboratory supervisor and a Quality Assurance
Action Report is initiated. After the problam has been
corrected, as verified by acceptable performance on blanks

and standards, the analyses for the batch in question are
repeated.

A situation also demanding corrective measures exists when
quality assurance data for blanks, standards, sample
replicates or matrix spikes are reported beyond the warning
limits (two standard deviations), or a trend or shift is
obsarved for the referencs standard. In this case, samples
need not be re-analyzed, provided the data are within
acceptance limits. However, a Quality Assurance Action
Report is initiated by the analyst and laboratory supervisor
and correction action must be taken before another batch of
sanples is analyzed by that method. If the situation recurs

with the next batch of samples, then an out-of-control
situation exists at that time.

Whenever replicate analysis (precision) data or matrix spike
recovery (accuracy) data are out of acceptance limits,
comprehensive corrective action (batch re-analysis) may not
be necessitated. Often, these problems can be attributed to
matrix effect. If the remaining QC data (methed blank and
reference standard) are in control, then the only corrective
action implied is re-analysis of the sample in questiocn =
this only to verify the matrix effect or other specific
interference problems. Whenever a matrix effect is
confirmed, the method of standard addition is usaed for
quantification, if applicable to the analysis method.



8.0 STANDARDS, CALIBRATION, AND INSTRUMENTATION

8.1

General

Since the modern analytical laboratory depends heavily upen
instrumentation, their calibratiocn, operation, and maintenance
must be a primary concern in the production of satisfactory
data. The instruments commonly used in KEMRON water and
industrial hygiene laboratories include the following:

Analytical balance €

pH/Selective~ion meters

Conductivity meter

Turbidimeter

Spectrophotometers (visible, ultraviolet (UV),
infrared (IR), and Atomic absorption (AA)

Gas chromatographs (GC)

Liquid chromatographs (LC)

Gas chromatograph/mass spectrometers (GC/MS)

L4

In the sections that follow the general requirements for

calibration, operation and maintenance of these instruments is
presented.

Instrumnent Logs

Every analytical instrument in the laboratory which requires
calibration and/or maintenance to generats reliadbls data nmust
have a logbook. The instrument logbook should be bound varisty
and begin with the initial installation and set-up procedures
performed by the instrument field engineers. All daily
operational notes, problems, routine maintenance procedures,
instrument zero and calibration set points, calibration data,
and repair notes should be a permanent part of the instrument

log. The oven and/or refrigerator temperatures are recorded in
a bound and numbered notebook.

Calibration Standards

The accuracy of data produced from analytical instrumentation
depends to a large degree on the quality of calibration
standaxrds. KEMRON uses fully documented procedures to assurs
that calibration standards are prepared with, or can be traced -
to the highest standard of gquality available for a particular
analyte.

8.3.1 Concentrated Stock Standards
Concentrated stocks are preparsd using Standard Reference
Materials, primary standards, or reagents of known purity
as specified in 3.4.1. They are prepared gravimetrically
using an analytical balance with a precision of + 0.1 mg.
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Records of ALL stock standards are to be maintained in two
places:

1. The chenist's notebook
2. The KEMRON Standards Logbook

The KEMRON Standards logbook provides documentation for all
the pertinent data needed to verify the concentration of
tha stock standard. An example of the documentation
provided by these forms is presented in Exhibit I.

’ ¥
Each stock soluticn is assigned a unique number. An
exanple will serve to illustrate the number system:

516021705

S: indicates that it is a concentrated stock
1: prepared at the Baton Rouge facility

6: prepared in 1986

0217: prepared on February 17 .

05: wvas the 5th stock prepared on that day

Each stock solution is provided with a labhel with the
following minimum information:

1. Stock number

2. Chenmist's initials
3. Parameter

4. Concentration

5. Units

6. Expiration date

The laboratory supervisor is responsible for weekly
revieving of the KEMRON Standards Logbock to verify the
accuracy of standards preparation and expiration dates.

The expiration date for concentrated stocks is established
from the shelf life specified by the standard method.
Regardless of the stability of a parameter, fresh stock
solutions are prepared at least once yearly.

Verification of a fresh stock's concentration is
accomplished by perforaing side-by-side analyses on both
the 0ld and new standards. After verifiocation of
concentration, the expired stock solutions may be discarded.

8.3.2 Intermediate Stock Standards

For many analyses, it is not advisable to prepare the
working standards in a single serial dilution from the
stock. Intermediate stock standards are used in these
analyses and their preparation and traceability are also
documented in the KEMRON Standards Logbook. Exhibit I
lists an example of the logbook's format and contants.
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only Class A volumetric glassware may be used to prepare
the intermediate stocks by the serial dilution procedure.

8.3.3 Working Standards

Standards which are used to calibrate the analysis system
are called the working standards. They are prepared by
serial dilution of the concentrated or intermediate stock
standards using only Class A volumetric glassware. The
KEMRON sStandards lLogbook is used to verify the working
standards concentration and traceability to concentrated
stocks. (See Exhibit I for an example lodbook form.)

Rev. 2/86
Praventive Maintenance

A detailed treatment of instrumental servicing and maintenance
is beyond the scope of this manual. All instruments in the
laboratory undergo regular maintenance, calibration, and
performance checks on a dally, weekly, or monthly basis, de-
pending on the guidelines specified in the manufacturers
ingtrument manual and the requirements of the standard methods
employsd. Instrument maintenance checklists should be
developed and kept up to dats for all refrigerators, ovens,
desiccators, laboratory balances, pH meters, spectrophoto-
meters, gas chromatographs, etc. A fev sslected topics of
particular interest will be covered in the sections that follow.

Analytical Balance

The most important piece of equipment in any analytical labora-
tory is the analytical balance. The accuracy of data related
to weight-prepared standards can be no better than that of the
analytical balance. For this reason, proper care and use of
the analytical balance must be of highest priority, the
following should be standard operating requirements in each -
KEMRON facility.

A. Analytical balances should be mounted on a heavy, shock-
proof table, constructed of sither marble or concrete, and
placed in an arsa of low traffic. The balance level should
be checked daily and adjusted when necessary.

B. Balances must ba protected from extrems temperature and
humidity change. A beaksr of silica gel desiccant should
be place in the balance and changed frequently.

C. Whan not in use, the beam should be raised from the knife
edges, and all weights returned to the beam.

D. All spills on the pan or inside the balance must be
. aveided, and the balance must be Xept scrupulously clean
at all times.



E. Balances will be checked and adjusted at least twice a year
by a company serviceman or balance specialist. A service
contract and maintenance schedule is also recommended.

Calibration

1. Standardized weights, traceable to the National pureau
of Standards, must be available for checking the per-
formance of the balance. !

2. After following the manufacturers requirements for
internal calibration and taring, an initial weight is
placed on the pan and the balance is again tared. A
second weight of 100 mg is placed on the balance pan
and the weight determined to the nearest 0.1 mg. An
absolute error of 0.2 mg should not be exceeded for
most modern electronic balances. This procedure should
be repeated with another weight to assure linearity and
accuracy throughout the weight range of interest.

The Balance Logbook

All maintenance and sarvice rscords should be entersd in the
logbook. The daily calibration records should include the
date, time, the initials of the operator, and the weights for
at 1Iast two standard checks using the procedure described
earlier.



9.0 TIRAINING OF LARORATORY PERSONNEL

9.1

9.5

9.7

Ganaeral

The topics and their sequence for the training of new labora-
tory technicians, analysts, and chemists are presented in this
section. KEMRON management believes that each analyst should
be thoroughly trained and fully understand the assignments of
his job before taking on additional responsibilities. Since
analytical operations in the laboratory can be graded according
to the degree of complexity, all analysts, sub-professional or
professiocnal, should be thoroughly instructed in basic
laboratory operations, the rate varying according to the degree
of professional maturity. Some of the basic operations and a
recommended order for training will follow.

General Orientation

Become familiar with general company policy, structure and
functions.

Safety Policy
Quality Assurance Manuals

This manual and other KEMRON SOP's should ba read before be-
ginning laboratory operations.

Data Handling and Report

Analyst should become familiar with reporting formats,
reporting limits, significant figqures, parameter notebooks,

quality assurance notebooks, and quality assurance daily
reports. '

Sanple logging and Handling

Routine procedure for recording of samples entering the labora-
tory and the assignment of this responsibility .will be empha-
sized. The procedure for routing of the samplss to the analyst
should be covered. The storage, preservation, and holding
times of samples should be included at this point.

Measuring

The new analysts, especlally non-degrss laboratory technicians,
should be instructed on the use of velumetric glassware. The
correct use of pipets, burets, and graduates should be empha-
sized. _

Weighing

Bacause the accuracy of almost every analytical method is re-
lated to a weighing operation, the proper training on the
analytical balance should occur early and be emphasized
strongly. The correct use of the analytical balance is dis-
cussed more fully in Section 8.5.
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LIST OF EXHIBITS

Analytical Methods, References

Sample‘Preservation, Minimum Volumes, Maximum Holding Times
Chain-of-Custody Records

Exanple KEMRON Bottle Tags and Labels

QA Statistics Formula and Example Calculation

Example Pages from KEMRON Quality Assurance Notebook
Example Control Charts for Precision and Accuracy

Example Quality Assurance Reports

QA Daily Report to Management/Client
QA Violation Report

Calibration Standards Logbook Forms

Example KEMRON Sample Shippigg Log

KEMRON Analytical Reporting Format
Tnorganic Analyses

KEMRON Analytical Reporting Format
GC/MS Analyses
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EXHIBIT A

Analytical ,Methods and References
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ANALYTICAL METHODS

WATERJQUALITY ANALYSES REFERENCE METHOD NO.
Acidity (1) 4 305.1
Alkalinity (Phenolphthalein) (4) 403
Alkalinity (Phenolphthalein and Total) (4) 403
Alkalinity (Total) (1) 310.1
Bicarbonate ' (4) 403
Biochemical Oxygen Demand, S5-Day (1) 405.1
Boron (Colorimetric) (1) 212.3
Bromide {(includes Icdide) (1) 320.1
Carbonate (4) 403
Chemical Oxygen Demand (10)
Chloride (1) 325.3
Chlorine

Residual, Total (1) 330.3
Color (1) 110.2
Cyanide

Amenable to Chlorination (1) 335.1

Free . :

Total (1) 335.2
Dissolved Oxygen (1) 360.1
Fluoride (No Distillation) (1) 340.2
Fluoride (Distillation) (1) 340.2
Hardness (1) 130.2
Iodide ' (1) 345.1
Nitrogen

Ammonia (Distillation) ‘ (1) 350.2

Kjeldahl, Total ' (1) 351.3

Nitrate (1) 353.3

Nitrite _ (1) 354.1

Nitrate-Nitrite (1) 353.3

Organic (1) 351.3
0il and Greass . :

Freon Extractables (1) . 413.1

Infrared (1) 413.2
Petroleum Hydrocarbons

Infrared {1) 418.1
pH (1) 150.1
Phenolics (1) 420.1
Phosphorus

Orthophosphate (1) 365.2

Total (1) 365.2

Thiocyanate (6) 15th Ed. 412K



Water Quality Analyses {(Continued)

Settleable Matter
Silica

Specific Conductance
Solids

Filterable (Dissolved)
Non-Filterable (Suspended)

Total

Volatile (includes either TSS, TS, or TDS)

Sulfate
Sulfide
Sulfite
Surfactants

Total Organic Halides (TOX)

Total Organic Carbon
Turbidity

BACTERIOLOGICAL

Coliform

Fecal {Membrane Filter)
Total (Membrane Filter)

Total (MPN)
Fecal (MPN)

TRACE METAL ANALYSES (Atomic Absorption)

REFERENCE METHOD NO.

Aluminum

Antimony

"Arsenic

Barium

Beryllium

Cadmium

Calcium .
Chromium, Hexavalent
Chromium, Total
Cobalt

Copper

Iron

Lead

Lithium

Magnesium

Manganese

Mercury (Cold Vapor)
Molybdenum

Nickel
Chromium, Hexavalent

(1)
(1)
(1)

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

. {5)

(1)
(1)

(4)
(4)
(4)
(4)

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

(1) -
(1)

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

(s

160.5
370.1
120.1
¢
16C.1
160.2
160.3
160.4
375.4
376.1 & 376.2
377.1
425.1
450.1
415.1
180.1

909C
909A
908A
908C

202.1
204.2
206.2
208.1
210.1
213.1
215.1
218.4
218.1 & 218.2
219.1
220.1
236.1
239.1 & 239.2

242.1
243.1
245.1
246.1

249.1
312 B



Trace Metal Analyses (Atomic Absorption)

Potassium
Selenium
Silver
Sodium
Tellurium
Thallium
Tin
Titanium
. Vanadium
Zinc

HAZARDCUS WASTE ANALYSES

Sample Preparation
Filtration
Extraction
Compositing

Corrosivity

Ignitability

Reactivity

EP Toxicity
Extraction
Metals

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selanium
Silver
Organics
Pesticides

{Continued)

REFERENCE METHOD NO.

(1)
(1)
(1)
(1)
-t
(1)
(1)
(1)
(1)
(1)

(7}
(7)
(7)
(7)
(7) (8)

(7)

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

(2)

Endrimn, Lindane, Methoxychlor, Toxaphene

Herbicides

PCB's

pH

Phosphorous
Specific Gravity
Total Solids

Ash Content

(2)

(1)

258.1
270.2
272.1
273.1

279.2
282.1 & 282.2
283.1 & 283.2
286.1 & 286.2

289.1

ASTM D93-79

206.2
208.1
213.1
218.1
239.1
245.1
270.2
272.1



Hazardous Waste Analyses (Continued)

Halogens (TOX Screen)
Sulfur

BTU Content

Viscosity

Cyanide

Phenolics

TRACE ORGANIC PARAMETERE IN DRINKING WATER

REFERENCE METHOD NO.

Pesticides

Endrin, Lindane, Methoxychlor, Toxaphene
Herbicides

2,4-D; 2,4,5-TP (Silvex)
Total Organic Halides (TOX)

RADIOLOGICAL

Gross Alpha and Beta
Radium 226
Radium 228

PRIORITY POCLLUTANT ORGANIC PARAMETERS

Volatile Organics
(31 Compounds)
Acid Extractables
(11 Compounds)

Base-Neutral
(46 Compounds)
Pesticide and PCB
{26 Compounds)

(5) 450.1
1)
o
(7)
(7)
(2)
(2)

(5) 450.1
(4) 703
(12) 903.0
(12) 904.0
(13) 624
(13) 625
(13) 625
(13) 625



11

TABLE I (Cont.)
QUALITY ASSURANCE NOTEBOOKS

Quality Assurance l
Sample Range | Average | Set-Up | Analyzed
Identification: TOC Reference Standards (Ri) Found By By Comments
and Date Actual (X) P&tll,{ﬂ_l
121 124 1 122
4/25
121 120
121 121 2 120
4/26
121 119
121 124 4 122
4/27
121 120
121 122 0 122
4/28
121 122
121 126 2 127
4/29 ,
121 128
121 120 2 119
1/30
121 118




EXHIBIT G

Example KEMRON Control Chart
for

Precision and Accuracy
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EXHIBIT H

Example of Quality ‘Assurance Reports to Management
QA Daily Report
QA Violation Reports




Page 1 KEMRON Environmental Services
GUALITY ASSURANCE DRILY REPORT
Laboratory: Ohic Valley ) Date: 2/12/86
REFERENCE STANDARD DUPLICARTE SAMPLE
Paramater Units Analyst Known Result UCLx LCLx Result{ Resultd Range UCLr:
r
Selenium ppt  BY 100 97 112 92 2.05 2. 05 e *
Lead ppb  BY 102 98 188 as ] @ 9 *
Boron ppm RS 2.5 @.55 * * A3 45 2 *
Conductivity uS/m BC 120 98 106 a9 110 110 Q -
Nitrite ppm RS 2.1 0.091 0.11 2.09% 02.013 0.013 9 #
Nitrate ppm RS 2.25 @.25 ©0.28 0.24 3 2.7 e.3 ]
Phenol ppb JM 10 9.4 12.9 8.6 - —-— o ]
Phenol ppm JIM 2.5 08.48 ©0.56 @.46 .0.085 Q.089 2. 004 »
BOD pem BC 21@ 170 240 130 140 142 e *
TOC ppe  HG 121 124 129 108 fee 125 3 *

UCLx = Upper Contrel Limit (Standard)
LCLx = Lower Control Limit (Standard)
UCLr = Upper Control Limit (Range)
# = Initial Data Collection

2" = Balow Detection Limits



Page 2 KEMRON Environmsental Services

QUALITY ASSURANCE DAILY REPORT

Laboratory: Ohic Vallaey ) Date: ©@2/12/86
METHOD BLANK MATRIX/MEDIR SPIKE

Parangter Units Analyst Result UCLb Conc. Recovery Rec. (X) UCLs (%) LCLs(%)
Selenium ppb  BY 9 * 100 ] 98 * *
Lead ppb  BY @ * 100 99 90 * ]
Boron ppm RS * 0.5 Q.53 106 * »
Conductivity wS/m  BC "] * 100 92 92 u )
Nitrite ppm RS e * e.! 2.093 93 * *
litrate ppm RS e L 0.25 Q.22 88 * *
Phenol ppma JM » 0.5 B. 44 ae » »
BOD ppm  BC 2.3 . 21 150 71 * *

UCLb = Upper Control Limit (Blank)
UCLs = Upper Control Limit (Spike Recovery)
LCLs = Lower Control Limit (Spike Recovery)
#+ = Injitial Data Collection

“@" = Balow Detection Limits



1.
2.
3.
4.
5'

6.

10.

QUALITY ASSURANCE ACTION REPORT

Date:
Laboratory:
Supervisor:
Analyst:
Parameter:

Blank Result: UCLlb
Standard Result: UCLx
Duplicate Results: / UCLYy:
Spike Level: Percent Rec: UCLs:

Analyst's Description of Problem:

Comments of Q.A. Supervinbr:

Action Taken to Solve Problem:

Were Analyses Repeated?

A. If so, give results for: Reagent Blank:
Standard:

B. If not, reason:

an




EXHIBIT I

Standard Log Forms for:

Concentrated Stock Standards

Intermediate Standards

Working Standards

Rl



PREPARATION OF CONCENTRATED STOCK STANDARDS Page _
N~ 8§ Parameter Chenmist
Compound Lot No. Purity 1
Final gross wt. Dilution Volume
* Tars wt, Concantration
Net wt. Date Prepared
** Ad4, Net wt. ng Expiration Date { |
No., § Parameter Chenist
ro-~ound Lot No. Purity %
Final gross wt. Dilution Volume
* Tare wt. Concentration
Net wt. Date Prepared
** 2d9j. Net wt. ng Expiration Date
No. S Parametar Chemist
Compound Lot No. Purity ]
Final gross wt. Dilution Volume
. Tare wt. Concentration
Net wt. Date Prepared
** Adj. Net wt. ng Expiration Date
No. S Parameter Chemist '
Compound Lot No. Purity ____ %
Final gross wt. Dilution Volume
* Tare wt. Concentration
Net wt, g Date Prepared
** Adj. Net wt. ng Expiration Date

* Wt. of empty boat

#» Corrected for purity or § composition



PY TARATION OF STANDARDS OF INTERMEDIATE CONCENTRATION

No. [ Parameter

Parent Stock 8

Chenist

Parent Stock Conc.

Final Concentration

Units

Aliquot of Parent Stock ml Preparation Date
Dilution Volume ml Expiration Date

e T ¢ Parameter Chenmist

Parent Stock § Final Concentration
Parent Stock Conc. Units
Aliquot of Parent Stock nl Preparation Date
Dilution Volume ml Expiration Date

No. 1 Parameter Chenist

Parent Stock S Final Concentration
Parent Stock Conc. Units
% _. .ot of Parent Stock ml Preparation Date
Dilution Volume ml Expiration Date

No. I Parameter Chenist

Parent Stock 8§ Final Concentration
Parent Stock Conc. Units
Aliquot of Parent Stock ml Preparation Date
Dilution Volune nl Expiration Date




PREPARATION OF WORKING STANDARD SOLUTIONS Page
No. W Analysis Chemist
Parent Conc. of Aligqg. Dil. Final
Solution Par. Sol. Vol. Vol. Concentration
Paramater Number Units:
1. - ‘
2.
6.
7.
8.
9.
10.
Preparation Date Expiration Date
No. W Analysis Chemist
Parent Conc. of Alig. Dil. Final
Solution Par. Sol. Vol. Vol. Concentration
' Parameter Number Units:
\1 -
2.
3 .
4.
5.
6.
7.
8.
g.
10.

Preparation Date

Expiration Date




EXHIBIT J

KEMRON Sample Shipping Log

-



e

Number . IﬁI-KHMHON

Sample Out log-Torm

IHI XEMRON To

Telaphone MNo. (104)375-5000

Date 5Shipped

901 Highland Ave.

Wwill{amstown, Wwv 26107

Date Received

Received Dy

e

ups w—Purolator Bus
—____Chain of Custody Forms Attached Charged
Return Sample Xits Approved
¢
Sample 1D Analyses Requested éommcn:s

Please Sign and Raturn One Copy

Danady Var

Sarah Vandenberg
Laboratory Supervisor




EXHIBIT K

KEMRON Analytical Reporting Format

Inorganic Analyses




Client:

Attn:

ANALYTICAL REPORT

Report Date:
Report Number:

03/04/86

Purchase Order No.: ‘

£
.

Collected By:
Kemron Sample No.:

Sample Source: Composite Effluent

PARAMETER

PH

Biochemical Oxygen Demand
Chemical Oxygen Demand
Total Organic Carbon
Total Suspended Solids
Nitrogen, Ammonia
Chromium, Total
Copper, Total

Lead, Total

Nickel, Total

Zinc, Total

Approved By:

20

UNITS

Degrees C 6.9
mg/l Q2 580 BC,
mg/l 02 1,100
mg/l C 320
mg/l ii0
mg/l N 35
mg/l Cr <0.05
mg/l Cu 0.02
mg/l Pb <0.05
mg/1l Ni 0.04
mg/l 2n 3.0

Date Received:

RESULTS . ANALYST/DATE/TIME

Sanl_lh.

R5/02/06/1630
RS/02/07/1500
RS/02/13/0845
HG/02/12/2040
BC/02/07/0820
JM/02/17/0930
RS/02/18/1545
BY/02/20/1015
BY/02/18/1500
BY/02/20/0945
BY/02/20/0500

Sarah Vandenberg
Laboratory Supervis




EXHIBIT L

KEMRON Analytical Reporting Format
GC/MS Analyses




KEMRON

Fomian Envwonmenso! Servces

ANALYTICAL REPORT

For:

atN

ABC Company
0000 First Street
Marietta, OH 45750

Attn: Joe White

Sample Source:

Date Received:
KEMRON Sample No.: 0000000
Purchase Order No.: 0000

Submitted By:
KEMRON ENVIRONMENTAL SERVICES
801 Highland Avenue
Williamstown, WV 26187

January 1, 1986

Approved By:

Sarah Vandenberg
Laboratory Supervisor
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GC/MS FRACTION=-VOLATILE COMPOUNDS

Kemron Sample No,:
Sample Source:

COMPOUND
1V. Acrolein
2V. Acrylonitrile
3V. Benzene
4V. Bis (Chloromethyl) Ether
SV, Bromoform
6V. Carbontetrachloride
7V. Chlorobenzene
8V. Chlorodibromomethane
9V. Chloroethane
10V. Chloroethylvinyl Ether
11V. Chloroform
12vV. Dichlorobromomethane
13v. Dichlorodifluoromethane
14v, 1l,1-Dichloroethane
15v., 1,2-Dichlorcethane
l16v. 1l,1=-Dichloroethylene
17v. 1,2-Dichloropropane
18V, 1,2-Dichloropropylens
19v. Ethylbenzene
20V. Methyl Bromide
21V. Methyl Chloride
22V, Methylene Chloride
23v. 1,1,2,2-Tetrachlorocethane
24V. Tetrachlorocethylene
25V. Toluene
26V. 1,2-Trans-Dichlorocethylene
27v. 1,1,1-Trichloroethane
28v. 1,1,2=-Trichlorcethane
29V, Trichlorocethylene
30V, Trichlorofluoromethane
31V. Vinyl Chloride

BDL: Below Detection Limit

CONCENTRATION

5,500

(UG/L)

BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

&,

Date Analyzed: 02/06/86 By: Seshu Chalasani

Time of Analysis: 0110
Comments:

The sample waas exhibiting strong smell of

organics and was diluted to 1:50. Hence, the

detection limits are high.

KemRron

Favmon Enveaneneneol Setvices

3

DETECTION
LIMIT
(0OG/L)

5000
5000
500
500
500
500
500
500
5G0
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
‘500
500
500
500
500
500
S00
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Kernron Ervvwonmeneni Serve

GC/MS PRACTION-ACID COMPOUNDS

Kemron Sample No.:
Sample Source: ‘

DETECTION

CONCENTRATION LIMIT

COMPOUND (UG/L) (uG/L)
1A, 2-Chlorophencl BDL 2,000
2A. 2,4-Dichlorophencl 8DL 2,000
3A. 2,4-Dimethylphenol BDL 2,000
4A, 4.6-N1tro-0-€reaol BDL 10,000
SA. 2,4=-Dinjitrophencl BDL 10,000
6A. 2-Nitrophenol BDL 2,000
7A. 4-Nitrophenol BDL 2,000
8A. p=Chloro-m~-Cresol BDL 2,000
9A. Pentachlorophenol BDL 2,000
10A. Phenol BDL 2,000
1l1A. 2,4,6-Trichlorophenol BDL 2,000

BDL: Below Detection Limit

Date Extracted: 02/03/86 By: Sayl Malineni
Date Analyzed: 02/05/86 By: Seshu Chalasani
Time of Analysis:

Comments:

The sample was dark brown in color and exhibited strong
odor of organics. Only S0 ml of the sample was

processed for extraction. The organic extract was

again dark in color and was diluted to 10 ml, Accordingly,
the detection limits are high.




GC/MS FRACTION-BASE/NEUTRAL COMPOUNDS

Part I

Kemron Sample No.:
Sample Source:

COMPOUND

1B. Acenaphthene

2B. Acenaphthylene

3B. Anthracene

4B. Benzidine

SB. Benzo(a)Anthracene

6B. Benzol{a)Pyrene

78. 3,4-Benzofluoranthene

8B. Benzo(ghi)Perylene

98B. Benzo(k)Fluoranthene

10B. Bis(2-Chloroethoxy)Methane
118. Bis(2=Chloroethyl)Ether
12B. Bis(2-Chloroisopropyl)Ether
13B. Bis(2=Ethylhexyl)Phthalate
l14B. 4-Bromophenyl Phenyl Ether
15B, Butyl Benzyl Phthalate
16B. 2«Chloronaphthalene

17B. 4~=Chlorophenyl Phenyl Ether
18B. Chrysene
19B. Dibenzo(a,h)Anthracene
20B, 1,2~Dichlorobenzene
21B. 1,3=Dichlorobenzene

22B. 1l,4-Dichlorobenzene

23B. 3,3-Dichlorobenzidine

24B, Diethyl Phthalate
25B. Dimethyl Phthalate

BDL: Below Detection Limit

CONCENTRATION
(uG/L)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

KEMRON

Rarrvan {rvwonmernil Servies

DETECTION
LIMIT
(uG/L)

2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000




Part II
Kemron Sample No.:
Sample Source:
CONCENTRATION
COMPOUND {(UG/L)
26B. Di-N-Butyl Phthalate BDL
27B. 2,4-Dinitrotoluene BDL
28B. 2,6-Dinitrotoluene BDL
29B. Di=N-Octyl Phthalate BDL
308. 1,2-Diphenylhydrazine BDL
(as Azobenzene)
31B., Fluoranthene BDL
328. Fluorene BDL
33B. Hexachlorobenzene BDL
34B. Hexachlorobutadiene BDL
35B. Hexachlorocyclopentadiene BDL
36B Hexachloroethane ’ BDL
37B. Indeno(l,2,3-cd)Pyrene BDL
38B. 1Isophorone BDL
398B. Naphthalene BDL
40B. Nitrobenzene 16,000
41B, N-Nitrosodimethylamine BDL
42B., N-Nitrosodi-N-Propylamine BDL
43B. N-Nitrosodiphenylamine BDL
44B. Phenanthrene BDL
45B. Pyrene BDL
46B. 1,2,4-Trichlorobenzene BDL
47B., Aniline BDL

GC/MS PRACTION-BASE/NEUTRAL COMPOUNDS

BDL: Below Detection Limit

Date Extracted: 02/03/86 By: Sayl Malineni .
Date Analyzed: 02/05/86 By: Seshu Chalasani

Time of Analysis:
Comnents:

The sample was dark brown in color and exhibiting

strong odor of organics. Only 50 ml of the sample
was processed for extraction. The organic extract
was again dark in color and was diluted to 10 ml.

Accordingly, the detection limits are high.

KemRron

Ferrvon (nvworvnenol Serve et

DETECTION
LIMIT
(uG/L)

2,000
2,000
2,000
2,000
2,000

2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000




QUALITY ASSURANCE SECTION
AND
ATTACHMENTS

Surrogate Compound Racovary
Mass Spectrum -~ BFB
Mass List - BFB
Method €24 (VOA) Blank RIC
Method 624 (VOA) Standard RIC
Method 624 (VOA) Sample RIC
Mass Spectra - Identified VOA Compounds
Mass Spectrum DFPIT
Mass List DFPTT
Method 625 (SV) Blank RIC
Method 625 (SV) Standard RIC
Method 625 (SV) Sample RIC
Mass Spectra - Identified SV Compounds
Chain-of-Custody Record
(if initiated by client)
Glossary



PERCENT RECOVERY OF SURROGATES

FOR VOA & BNA

KEemRron

Rerrvon bnvworvnenm! Seovce

Sample Source: ¢

~ompourd Name
1,2-Dichloroethane-d4 (VOA) 102
Toluene-d, (VOA) 86
4-Bramofluorcbenzene (VOA) 100
2-Fluocrophenol (BNA) Diluted Qut
Phenol 45 (BNA) Diluted Qut

.trobenzene d5 (BNA) Diluted OQut
2=Fluorcbiphenyl (BNA) Diluted Out
2,4,6~Tribranophencl (BNA) Diluted Qut

Diluted Out

]Mwl dl4 (BNA)




50.0"

M2

50
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7 FOUND

FINISHED AT: 2/12/886 9:17:09

TCA FINISHED,

RIC DATA: 186V0A2586 #1 SCANS 20 TO 600
02/05/86 20124108 CALIs 108V0R2586 43

SAMPLE: SML 160PPB VOA STD+568PPB 15,55

CONDS.1 45C-3M1N,45-220C @BC/MIN, 220C-15MIN

RANGEE C 1, 600 LABEL1 N 0, 4.0 QuAN: A @, 1.8 J © BASE:1 U208, 3

100.0- | 1607

318
41 460 4

,

197

181
es

el WU se o g

: | L 1
180 208 300 400 =98 600 700
9:00 10:00 15:00 108 . 69 30:60 - 35:00 - 40:00 TI!

2.
&
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100.8

RIC _|

RIC DATA: UOAS616585 # SCANS 28 TO €00
82/06/86 1110160 CALT: V0AS618685 83
SAPLET VOA 10BUL/SIL+50PPB 15,55
CONDS.s 45C-3MIN,45-220C @8C/MIN, 228C-15HIN
RANGEL G 1, 800 LABEL: N @, 4.0 QW1 A 0, 1.0 @ BASEI U209, 3 :
106880,
437
169 .
217
! 397
146 ' 641 673 715 783
v ] L T v T 1 L
188 200 308 400 ' 690 700 800 SCAN
5:00 10:20 15109 2 0 2% 30:00 135100 1208 TIME
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50.8 -

Mz

2355

MASS SPECTRUM

02785786 $8:44:108 ¢+ 9126

SAMPLE: SONC DFYPP

CONDS.t 38C-4MIN,30-310C @8C/MIN,318C-18MIN
4564 T0 4569 SUTED - §558 10 4573

) |

?

DATA1 DFO28586 #566
CALI: DFO205686 43

BASE M2t 198
RICs 183520.




Mass List

02/03/86 B:44:00 + 9:26

Sample: SONQ DFTPP
Conds, : 30C=4MIN, 30-310C @8C/MIN, 310C-10MIN
#564 to #5469 summed - #3558 to #3573

fe

53

»
<0

SHNFBES:

8828888338888882888

0. 00

2. 36

e

-

Borulrooorrrowoooo
GLURNBEEENBINRE8 48RS

N
&

14 96

O
o
a

0. 89
1,01
0. 50
Q.39
1.09
0.3%
0.61
a. 64
1. 346

0.00

% RIC

0.71
0. 66
0.21
0. 07
1.76

0. 03
0. 24

0. 16
0. 08
0. 06
i.34
o. 18
3. 50
o' 43
0. &4
0. 08
S.688
0. 36
2.08
0. 12
o. 12
0. 14
0. 07
°' 05
0. 1%
0. 035
0. 11
0. 37

0. 19

Data:
Cali:

o’
4 0
Inten.

132.
12a.
a9,
13.
26,

1426,

54.
a9.
89.
24.
=20.

DFO20384 ¢
DFOQ0386 #

Miniaa
Maxima
Mass

173. 00
174. 00
173.00
176. 00
177.00
179. 00
180. 00
161. 00
183. 00
184. 00
187. 00
196. 00
198. 00
199. 00
204. 00
209. 00
206. 00
207. 00

46 Base a/1:
a RIC:
Min Inten: 9.
% RA % RIC
8 0.3% 0. 03
8 0.35; 0.095
8 1.09 0.13
8 0.335 0. 03
8 0. 39 0. 05
8 1. 99 0. 22
S 1.01 0. 14
8 0. 47 0. 06
8 0. 89 0.12
g - 8.60 1. 20
1 1.98 0. 28
8 3..02 0. 42
8 100.00 13, 92
8 S. 74 0. 80
8 1. 99 0. 22
8 3. 680 0. 33
8 14.82 2. 34
8 2.03 0. 29
8 0. 43 0. 06
8 3.76 0, 52
8 10.04 1. 40
a8 0. 34 0. 08
8 8. 57 1.19
8 1.47 Q.23
s 2. 48 0. 33
-} 0. 50 Q. 07
e 8. 26 1.15
8 0. 66 0. 09
8 0.70 0.10
8 0.33 0.05
g8 a%.19 4, 90
8 4. 61 0. 64
- 1.01 0. 14
- ] 0. 568 0. 08
8 2.71 0.38
S 20.85 2. 90
8 2. 09 0, 29
a8 0. 54 0. 08
8 0. 39 0. 05
8 3.2 0.43
8 1. 40 0. 19
8 0. 30 0, 07
8 1. 43 0. 20
8 0. 34 0. 08
8 3. 02 0. 42
s 0. 39 0. 0%
8 8.93 1. 25
8 77.67 10.682
8 14.4% 2. 09
8 0. 70 0. 10

198
18328.
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RIC DATA: SBSU2586 1 SCANS 300 TO 2508
62705785 10:38:00 CALTs 38Sv2566 43

SAMPLE: UL SU 50PPH STDH40PPH 1S

CONDS. s 38C-—4MIN,38-316C @BC/HIN,316C-1BNIN

RANGE: G 1,2500 LABEL:1 N 0, 4.0 QUi A 8, 1.86J © BASE1 U 20, 3

168. 8- 84608.

RIC

Ll 1 Ll LJ L} R ‘l * L LJ LJ ' L L ] L L " L L L} Ll

1
500 0 1500 2000 90 SCAN
8:20 » *40 25:00 : 320 : —1140 TIME



100.0-

RIC |

RIC DATA: SUS618683 81 SCANS 300 TO 2500
82/85/86 16:23:00 CALls SUS618559 €3

SAMPLE: 1L SW - SOML/710ML+48PPH 15455
CONDS.: 30C-4MIN,30-310C #8C/MIN, 3106C-18MIN
RANGE: G 1.2588 LABEL: N 0, 4.6 QUAN: A 0, 1.6J @ BASE:1 U209, 3
73600,
| 2 ¥ L T T T ] o ;| T T T Y T I ¥ T ¥ ¥ |
00 ! ) 00 2500 AN
560 19 ) 41148 TINE

8:20 16340 25:00



BFB:

DFPTT:

EPA Method 624:

EPA Method 625:

IS:

RIC:

8S5:

sV:

GILOSSARY

s
s

Bromofluorchenzsane; the compound specified in EPA
Method 624 for which the mass spectrometer must
meet performance criteria.

Decafluorotriphenylphosphine; the compound
specified in EPA Method 625 for which the mass
spectrometer nust meet performance criteria.

standard method for determining volatile organic
conmpounds in water using the purge and trap
technique.

standard for determining semivolatile organic
compounds in water using liquid/liquid extraction.

Internal Standard; compound used to determine
response factors (RF) for individual analytes and
subsequent quantitative analysis.

Reconstructed Ion Chromatograph; GC/MS
chromatograph which plots total ion current versus
scan number (time).

Surrogate Standard; quality control compounds
similar to the compounds of interest which are
spiked into every sample matrix. The surrogate's
recovery is determined using the same internal
standard procedures as the analytes.

semivolatile compounds: refers to the analytes
deternined by liquid/liquid extraction technique -
Method 625.

Volatile Organic Analysis:; see EPA Method 624.
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SCOPE OF WORK

»
The purpose of this contract s to provide EPA with chemicdl analytical
services using inductively coupled plasms (ICP) emission epectroscopy, flane,
flameless and cold vapor stomic absorption (AA) spectroscopy, and specified
cyanide techniques for the analysis of field samples, the majority of which
vill be hazardous waste disposal site samples. These samples are expected
to contain hazardous substances in concentrations ranging from parts per
million to 151 of the total sample. When an analyte concentration exceeds
the calibrated or linear range, reanalyeis of the preparcd sasple after
appropriate dilution is required.

Procedures specified herein shall be used in the preparation and analysis

of squecus and solid samples for the presence and quantitation of up to 23
fndicated elements and cyanide. The Contractor shall employ safe handling
procedures and generally accepted good laboratory practices in the perform-
ance of contract requiresents snd shall follow the quality assurance/quality
control program specified herein.

The data obtained under this contract will be used by EPA to determine the
existence sand extent of threats to the public and the environment posed

by hazardous waste disposal sites. The data may be used {n civil and/or
criminal litigation which requires the strictest adherence to chain-of -
custody protocol, docusent control, and quality assurance procedures.

N ee———— e o oemma— -



EXHIBIT A

SUMMARY OF REQUIREMENTS




GCeneral Requirements

The Contractor shall use proven instruments and approved techniques to prepare
sanples for analysis and to identify and measure the elements and inorganic
species prasanted in Exhibit C.

The Contractor shall perform all analyses including necessary sample preparation
procedures as prescribed in Exhibit D, while adhering to reguirements for sam;le
contaioers, preservation procedures and maxisum holding :iggs in Exhibit F,

[4

The Contractor shall follow the designated quality sssurance and quality cortrol
protocol (Exhibit E) and shall employ chain-of~custody and document control
procedures in all aspects of sample handling and documentation as specified in
Exhibit G.

Following ssaple snalysis, the Cootractor shall perform data reduction and shall
report analytical activities, sample data, and quality control documenta:ion as
designated in Exhibic B. '

This snalytical activity using procedures specified 4in this S0W will identify
and quantictate the parameters specified in Exhibit C 4in hazardous waste samples.

Specific Requirements

The Contractor shall provide the required analytical expercise and instrumen-
tatlon for snalyses of the listed elemerits and cyanide equal to or lower tha-
the detection limits specified in Exhidbic C. In Exhibit D, EPA provides the
Contractor vith the specific sample preparation techniques for aqueous solid
sazples and snalytical procedures which must be used. A schematic flow

chart depicting the complete low level-wmedium level inorganics analytical
schene is presentad on page B-l.

The Contractor shall analyze sasples within the maximum helding time specified
in Exhibic P even if these times are less than the maximum 35-day completion
time ailowed {n this contract.

Note: The Contractor i{s advised that the samples received under this contract
are usually from known or suspected hazardous waste sites and may contain
higher (greater than 152) levels of organic and inorganic materials of a
potentially hazardous nature and of unknown structure and concentration
and should be handled throughout the analysis with appropriate caution.
Ic 1s the contractor's responsibility to take all necessary measures to
snsurs laboratory safety.

Por each sample received, the Contractor may be required to perform the analvses
described in paragraphs I, 2 and 3, following. (The documentation that accompa-
afes the sasple(s) to the Contractor facility shall indicate specific analyzica.
requirements for that sasple or set of samples, by task and/or by specific
target paraseters.}



5.

b. Ssople shipaents will be scheduled by groups of samples, each defined
as a Case and identiffed by a unique SMO Case number. A Case sfgnifies
a group of samples collectied at one site or geogrephical srea over a
predetermined time period, and will {include one or more field samples
with associsted blanks. Samples may be shipped to the Contractor in a
single shipment or multiple shipments over a period of time, depending
on the size of the Case.

c. Each sample received by the Contractor should be g,beled vith a SM0O
sanple nuwber, and accospanied by a Traffic Report form bearing the
sanple number and descriptive information regarding the sample. The
Contractor shall complete and sign the Traffic Report, recording the
date of sample receipt snd sample condition on receipt for each sanmple
container. The Contracror shall submit the signed copy of each Traff::
Report to SMO within seven (7) calendar days following sample receipt
(see contract delivery schedule). I1f there are problens either with
the samples (e.g., mixed media, containers broken or leaking) or
papervork (a.g., Traffic Reports not with shipment, sample and Traffic
Report numbers do not correspond) the Contractor shall immediately
contact SMO for resolution.

d. The SMO Case and sample numbers shall be used by the Contractor i-
identifying samples received under this contract both verbally and
in reports/correspondence.

e. Samples will routinely be shipped to the Contractor through an over-
night delivery service. However, as necessary, the Contractor shall be
responsible for any handling or processing required for the receipr of
sazple shipments, including pick=up of samples at the nearest servicing
airport, bus station or other carrier service within the Contractor's
geographical area. The Contractor shall bde available to receive saz;le
shipments at any time the delivery service is operating, including
Sacturdays.

f. The Contractor shall accept all samples scheduled by SMO, provided
that the total number of samples teceived in any calendar month does
not exceed the monthly limitation expressed in the contract. Should
the Contractor elect to Jccept additional samples, the Contractor
shall remain bound by all contract requirements for analysis of those
samples accepted.

Definicion of a Sample

A sample consists of all components, perhaps more than one phase, contained
inside appropriate receptacles. More than one container may be used for a
single sample; individual containers may contain preservatives for different
analysis portions. Containers may be glass or plastic.

The Contractor shall adhere to chain-of-custody and docusent control pro-
cedures described in Exhibit G. Documentation as described therein shall
be required to show that all procedures are being strictly followed. This
documentation @ust be reported for each sample as specified in Exhibit B.
The data must be reported {n the exact formar of the EPA forms, specified
in Exhibit B.

A-3



EXHIBIT B

REPORTING REQUIREMENTS AND DELIVERABLES
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REPORTING REQUIREMENTS AND DELIVERABLES

The contractor shall provide reporcts and other deliverables specified hereunder.
Specific reporzs are described below. The Contract Reporting Schedule which
follows the report descriptions gives delivery schedule and report discribution
information, including sddresses for report designees. All reports to multiple
sddresses must be sent out ¢concurrently by vhatever method necessary to seer the
contract required time limits. All reports must also be submirted in a legibdle
form or resubmission will be required at no additional cost to the Agency. All
copies must be single-sided. ¢ ‘

Report Description

A. Weekly Progress Reports - Tabulation of sawples received, dace of
receipt, and & tabulstion of problems encountered.

B. Sample Traffic Report (Original Lab Copy for Return to SMD) - Copy of
SMO Sample Traffic Report with lab receipt information and original
Contractor signature. )

C. Sample Data Package - Data report package for analyses of each
sample (including all required QA/QC-Exhibit E) must be complete
before submission, must be consecutively paginated and shall include:

1) Copies of completed SMO Sasple Traffic Reports with receipt of
information completed for all samples reported in data package.

2) The cover page for the inorganic analysis data package (Exhidit
B) including general coaments, Stateaent of Work (S50W) Number,
unique QC Report No., sasple EPA cross reference nuabers in alpha-
numeric order, footnotes used in the data package, and the state-
ment on use of ICP background and interelement correcticns for the
the samples. The SOW number defines the Statement of Work
used to obtain the reported values. The QC Report No. is a unigue
oumber assigned by the contractor to all Quality Control Data
Reports generated in conjunczion with and supporctive of a
particular set of sample snalyses. 1t is intended cthat the
presence of the Q.C. Report No. on the Cover Page and on Form 1
Data Sheets will establish linkage and traceabilicy of che sample
anglytical data to the associated quality control daca.

3) Tabulated analytical results {identification and quantification)
of specified chemical constituents (Exhibit C) using specified
chenical procedures (Exhibit D), reported on Form I, validated
snd signed in original aignature by the Laboratory Manager or
an authorized designee. The quantitative values will be reported
in units of micrograas per liter (ug/l) for aqueous saamples and
ailligrans per kilogram (mg/kg) for solid sswples. The resuits
for solid samples will be reported on a dry weight basis, and
percent solids vill be reported on Form I. It s not required
to deteraine or report percent solids on squeous samples.
Anzlytical results for all sample duplicates are to be reported
on separate Form 1's. Analytical values sre to bde reporred in
accordance with the following instructions using the appropriate

B-1



precision criteris specified for Furnace AA snalysis (n
Exhibit £ cannot be wet, flag the reported value with
an “M”. 1f the GFAA analytical {post-digest) spike
recovery is not within specified control limits, flag
the data with the letter “W™. Use “S” as a footnote
sysbol to {adicate a value determined by Method of
Standard Additices. 1f the correlation coefficient {r)
for Method of Standard Additions is less than 0.995,
flag the value with an "S +" symbol. J

H
* Uoder the comments section on Pors I provide a bdrief
physical description of the sample using the following
guidelines:

a. water samples = coloration and clarity
b. eolid samples - colorscion, texture, and artifacts

Recomnended Descriptive Terms

Coleration: ted, blue, yellow, green, orange, violet,
vhite, colorless, brown, grey, black

Clarity: eclear, cloudy, opaque

Texture: Fine (powdery), medium (sand), coarse (large
crystals or rocks)

Alsc note any significant chenges that occur duriog sample
preparation (i.e., coloration shifts, emulsion formation).

4) Analytical results for samples and spikes, duplicates, standards,

3)

ICP Interference Check Samples, reagent blanks, ladboratory control
samples, and holding cimes oo QA Forms II, III, IV, V, V-A, VI,

VII, VIII, IX and X. Multiple forms require identification (i.e.

Form Il1-A, FPorm 1I-B etc.) Summarize each full method of standard
sddicion performed oo Form VIII. Quarterly verification of instrume-:
parameter forms for the applicable quarter (Forms XI-XII1). All

QC results reported on the forws sust be calculated from the values
entersd on the forms.

Legible photocopy of rav data {sequentisl seasurement resdout
record) clearly labeled wich EPA sample number and sufficient in-
formation to unequivocally identify:

a) .calidbration standards (including source and prep date).

b) calibration blanks and preparation blanks.

c¢) initisl and continuing calibration verification standards and
interfersnce check samples, and ICP serial dilution samples.

d) diluted and undiluted samples (by EPA number) and all veights,
dilutions and volumes used to obtain the reported values. 1{

B-J



Information shall include a key to abbreviations, with response units
stated.

Results of Intercomparison/Performance Evaluation(PE) Sample Analyses

Tabulation of analytical results for Intercowmparison/PE Sample analyses
include all requirements specified in C above.

Complete Case File Purge

The Complete Case File Purge package must include all daboratory records
received or generated for a specific case that have not been previous.v
submitted to EPA as deliverable. These items Include but are not licitec
to: sasple tags, custody records, sample tracking records, analysts
logbook pages, bench sheets, instrument readout records, computer print-
outs, rav data summaries, instrument logbook pages (including instrumen:
conditions), correspondence, and the document inventory.

Sh{pment of each Complete Case File Purge package by first class

mail, overnight carrier, priority mail or equivalent is acceptable.
Custody seals, vhich are provided by EPA, sust be placed on shipping con-
tainers and a document inventory and transmittal lectter included. The
laboratory is not requirad tec maintain sany documents for a case after
shipment; however, it is recommended that you maintain a copy of the
document fnventory and transmittal letter.

Quarterly Verificarion of Instrument Parameters

L]
The Contractor must perform and report quarterly verification of instrumert
detection limits by methods specified in Exhibic E and report type and
sodel ¥ for each instrument used on this contract. For the ICP {nstirumen:-
stion and methods, the Contractor must alsoc report quarterly: linearity
range verification, interelement correction factors (including methoc of
determination), wavelengths used and integration times. This informatiocn
is repotted using Forms XI, XII and XIIl. Submissions of Quarterly
Verification of Instrument Parameters must include the raw data used to
determine those values repotted.

3~-4a



CONTRACT REPORTING SCHEDLULE

No. | Delivery EMSL/| Region/ |[CEAT
Report Copies| Schedule® SMO(1)] LV(2)} Client(3)|NEIC(4)
A. Weekly Progress 1 Weekly X
Report ”
B. Sample Traffic 1 7 days from X
Report receipt of
sample
C. Sample Data 3 35 days from X ) 4 X
Package recelipt of
sample
D. Results of Inter- 1 35 days frou X X
comparison Study/ receipt of
PE Sample Analysis sample
E. Compilation of 1 7 days after —m—meabeaesoN /ANt
Complete Case File data submission
Purge Package
F. Complete Case 1 180 days after X
File Purge data subaission
Package er 7 days from
receipt of
vritten request !
by PO or SMO i
|
G. Quarterly 2 Quarterly: X X
Verification 15th day of
of Instrument January, April
Parameters July, Occober

*Schedule designated in calendar days.



REPORT DISTRIBUTION ADDRESSEES:

{1) USEPA (2) USEPA ¢
Contract Laboratory Program Environmental #onitoring
Sample Management Office (SMO) Systems Laboratory (EMSL/LV)
P.0. Box 818 P.0. Box 15027
Alexandria, VA 22113 Las Vegas, NV 89114

ATTN: Data Audic Scaff

For overnight delivery service, For overnight delivery service,
use sireet address: use street address:
300 N, Lee Street 944 E. Harmon, Exec. Crr. Rm. 226
Alexandria, VA 22314 Las Vegas, NV 89109

ATTN: Dacta Audir Staff
{3) USEPA REGIONS:

The CLP Ssmple Management Office will provide the contractor with the list
of addresses for discribution to the ten EPA Regions. SMO will provide
the Contractor with updated Regional address/name liscs as necessary
throyghout the period of the contract.

(4) USEPA
NEIC Contract Evidence Audit Team
3000 Youngfield, Suite 285
Lakewood, CO 80215
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U.S. EPA Contract Laboratory Progras
Sample Managewent Office
P.0. Box Bl8 - Alexandria, VA 22313

703/557-26901 FI5: 8-557-245C Dace
COVER PAGE

INORGANIC ANALYSES DATA PACKAGE
Lab Nawme Case No.
SOW No. Q.C. Report No.

Sanple Numbers P f

EPA No. Lab 1D No. EPA No. Lab ID No.
ICP interelement and background corrections applied? Yes Ko .
If yes, corrections applied before - or after ___ generation of raw dara.

Footnotes:

NR -

Form I:
Value =
u -
E -
s -
N -
* -
+ -
H -
w -y

Not required

If the result is a value grester than or equal te the instrument
detecion limit but less than the contract-required detection limic,
report the value in brackets (i.e., [10]). Indicate the analvtical
wechod used with P (for ICP), 4 (for Flame AA) or F (for Furnace AAJ.
Indicates element was analyzed for but not detected. Report with the
instrusent detection limit value (e.g., 10U).

Indicates & value estimated or oot reported due to the ;resence of
interference. Explanatory note included on cover page.

Indicates value deterunined by Method of Standard Addition.

Indicates matrix spike sample recovery iz mot within control limits.
Indicates duplicate analysis is not within gontrol limits.

Indicates the corrslation coefficient for msthod of standard

addition 1s less than 0.993

Indicates duplicate injection results excesded control limits.
Indicates GFAA gpike sample recovery is not within control limits.

Indicate method used: P for ICP; A for Flame AA and F for Furnace.
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Form 1

U.S. EPA Contract Laboratory Program
Sample Management Office

P.0. Box 818 - Alexandria, VA 22313
703/557-2490 FTS: 8-557-2490

EPA Sample No.

Date

INORGANIC ANALYSIS DATA SHEET

Lab Nanme
SOW No.

Lab Sample ID. No.

Case No.

Lab Receipt Date
x

Elements Identified and Measured

Concentration: Low
Matrix: Water Soil

ug/L or mg/kg dry weight (Circle.One)

1. Aluminum
2. Antimony

3. Arsenic

4, Barium
5. Beryllium
6. Cadnium
7. Calecium
8. Chromium
9. Cobalt
10.Copper

ii.1Iron
12.Lead
Cyanide

Footnotes: For reporting results to EPA, standard result qualifiers are used

as defined on Cover Page.

explaining results are encouraged.

QC Report No.
Medium
Sludge Other

13. Magnesium

14. Manganese

15, Mercury

16. Nickel

17. Potassiua

18. Selenjunm

19. Silver

20. Sodium

2l. Thallium

22, Vanadiua

23. Zinc

Percent Solids (%)

Additional flags or footnotes

Definition of such flags

sust be explicit and contained on Cover Page, however.

Comments:

Lab Manager




Forz 11 (Par: 1)
Q. L. Report No.
INITIAL AND CONTINUING CALIBRATION VERIFICATION3

lLab Name Case No.
Date SOW No.
Units : ug/lL
Compound Initial Calibration! Continuing Calibratior?
Metals: True Value| Found IR True Value| Found IR Fcund‘ B }|Methoc-

. Aluninuq_ r

1
2. Antimony_
3. Arsenic__
4. Barium

5. Beryllium
6. Cadmium__
7. Calelum

8. Chromium

9. Cobalt
10. Copper
11. Iron
12.  Lead

13. Magnesium

l4. Manganese

15. Mercury_
16. Nickel

17, Potassium

18. Selenfum_
19. Silver_
20. Scodium____
21. Thallivm_
22. Vanadium_
23. 2inc
Cyanide 1

Qther:

l Inicial Calibration Source

2 Continuing Calibration Source
3 Control Limits: Mercury 80-120;
“ Indicate Analytical Method Used:
Ocher Metals 90-110; Cysoide 85-113

P - ICP; A - Flame AA; F -~ Furnace AA

8-9



Form Il (Parct 2}
Q. C. Report No.
LINEAR RANGE ANALYSIS AND CRDL STANDARD FOR AA1

Lab Nawme Case No.
Date SOW No.
Units : ug/l
Compound CRDL STD. For AA! Linear Rarge Anslysigl (1CP)
Metals: True Value| Found | IR True Value| Initfal Final

FoundS IR | Found 2R

1. Aluminuo_

2. Antimony_

3. Arsenic__

4. Barium

5. Beryllium
6. Cadmium__
7. <Calcium__

8. Chromifum
9. Cobalt
10. Copper

1. lIren
12. Llead
13. Magnesium
14. Manganese
15. Nickel

16. Potassium

17. Selenfum_
18, Silver

19. Sodium
' 20. Thalltum_|
21. Vanadium
22. Zinc

Other:

1 CRDL Standard Source
2 Linear Range Standard Source
3 Linear Range Standard must be at 2x CRDL or 2x IDL whichever 1s higher

B=-0a



Form 111
Q. C. Report No.

BLANKS
lab Name Case No.
Date Units
Matrix
Ioicial Continuing Calibration Preparation Blank!
Calibration Blank Value Matrix: Mactrix:
Compound Blank Value 1 2 3 4

L

1 2

Metals:

1. Aluminua

2. Antimony__

3. Arsenic

4., Barium

5. Beryllium_
6. Cadoium

7. Calciunm

8. Chromium _
9. Cobalt

10. Copper

ll. lron

12, Lead

13. Magnesium_

14. Manganese_

15. Mercury
16. Nickel

17. Potassium_
18. Selenium
19. Silver

20. Sodiunm

2l. Thallium
22. Vanadium__
23. 2inc
Cyanide:

Other:

l Reporting units: aqueous, ug/L; solid, mg/kg
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Form 1V
Q. C. Report No.
ICP INTERFERENCE CHECK SAMPLE
Lab Name Case No.

Date Check Sample 1.D.

ICP ID Code Units:__ug/L

A

True Vlluel Inftial Fioal
Compound | Soln A€ Soln AB° |lSoln A | Soln AB ZR ||Soln A | Soln AB | %P

Metals:
1. Al

2‘ Sb

3. As

4, Ba

5. Be

6. Cd

7. Ca

8. Cr

9. Co

’0- CU

11. Fe

12. Pb

ld. Mn

15, ug |

16. Nt

17,

18.

K
Se
19. Ag

20. Na

2l. T}

22. ¥

23. In

Other:

1 True values of EPA ICP Interference Check Sample Set.
Soln A is the Interference Metal Solution without the analyte solution added.
Soln AB is the coobined lnterference and Analyte solutlons.
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Form V

Q. C. Report No.
SPIKE SAMPLE RECOVERY

(Parec 1)

lab Name Case
Date EPA Sampie No.
Lab Ssample ID No.
Units?
Matrix
Control Limit | Spiked Sample Sample Spike
Compound IR Result (SSR) Result (SR) | Added (5A) | zr!l
Metals: ¢
l. Alusinum_| 75-125

2. Antimony_
3. Arsenic__
4. Barium

5. Berylliuam
6. Cadoium__
7. Calciun__

B, Chromium
'9- CObalt

10. Copper

11. Iron

12. Lead

13. Magnesiua
l4. Manganese
15. Mercury_;
16. Nickel

17. Potassium
18. Sol.niul__
19. Silver

20. Sodium .

21. Thllliuq_
22. Vanadiua_
23. Zine

Cyanide:

Other:

l 28 « [(SSR - SR)/SA] x 100,

2 Reporting Units: aqueous, ug/L; solid, mg/kg

N=- out of control, NR - Not required

Comments:
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Lab Kame
Date

Form V

QC Report No.

POST DIGEST

{Part 2)

SPIXE SAMPLE RECOVERY

Matrix

Case No.

EPA Sample No.

Lad Sample 1D No.
Units!

Compound

Spiked Ssmple
Result (SSR)

Sample
Result{SR)

Spike
Added (SA)

4.9

Metals:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14,
15.
16.
17.
i6.
19.
20.
21.
22.
23.

Cyanide:

Aluminoum

Antimony

Arsenic

Barium

Beryllium

Cadniun

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesiua

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallius

Vanadiua

Zinc

Tcher:
l Reporting Units:

NR - Not required
Comments:

aqueous, ug/L, solid, mg/kg
2 3R = [(SSR ~ SR)/SA] x 100

=13




Form VI

Q. C. Report No.

DUPLICATES

Lab Name Case No.
Date EPA Sample No.

Lab Sample ID No.

Unics3

Matrix
Compound Control Limic! Sample(S) Duplicace(D) RPD2
3

Metals: ’

l. Aluminum__
2. Antimony
3. Arsenic

4. Barium

5. Beryllium_

6. Cadmium

7. Caledum

8. Chromium__
9. Cobalrt

10. Copper

1l. Iron

12. Laad

13. Magnesium
14. Manganese_

15. Mercury

16. Nickel

17. Potassium

18. Selenium |

19. Silver

20. Sodium

2l. Thalliua
22. Vanadium

23. Zinec

Cyanide:

ISolid

Other:

* Qut of Control
l Refer to Exhibir E,

3 Reporting Units: aqueous, ug/L; solid, mg/kg
NC - Non calculable RPD due to value(s) less than CRDL

B=14

2 app = [|S - DI/((S + D)/2)] x 100

e ———



lab Name

Form V11l
Q.C. Report No.
LABORATORY CONTROL SAMPLE

Case No.

Date

SOL1D LCS No.

AQUEOUS LCS No.

Compound

Laboratory Control Samples

N

Lo

Aqueous Solid
(ug/L) (wg/kg)

Metals:

l.
2'
3.

lz.
13.
14,
15.
16.
17.
18.
19.
20.
a1.
22.
23.

Cyanide:

Aluninué_
Antimony_
Arsenic
Barium

True

Found

IR

True

Found

Limits

2R

Beryllium
Cadmiuvm__
Caleiup
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury_ |
Nickel

NR

NR

Potassium
Selenium
Silver

Sodiua

Thallium_|
Vanadiuq_

2inc

Other:

NR

NR

NR

NE

NR - Not required
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Lab Name

Form VIII

Q.C. Report No.
STANDARD ADDITION RESULTS

Case No.
Dete Unics: wug/L
3
EPA £le - 0 ADD 1 ADD 2 ADD 3 ADD FINAL
Sample f | ment [Matrix!l| aBS. CON. [ABS < CON. [ABS. < | CON.[ABS.? | CON.3 *

1 Matrix abbreviations: Low Solid, LS; Medium Solid, MS; Low Aqueocus, LA; Medium
Aqueocus, MA.

2 CON is the concentration added, ABS. is the instrument readout in abscrbance or

concentration.
3 Concentration as determinad by MSA
*"r~ {s the correlation coefficient.
+ = Cotrrelation coefficient is outside of control window of 0.995.
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Forzc IX
Q. C. Reporz No.
1CP SERIAL DILUTIONS

Ladb Nawe Case ¥No.
Date EPA Sample No.
Lab Sample ID No.
Units: wug/Ll
Matrix
Compound Infitial Sample Serial Dilution! ’ 2 Difference?
Concentration(1) Result(S)
Metals:

l. Aluminum

2. Antimony

3. Arsenice

4., Barium

5. Bervlilium

6. Cadaium

7. Calefum

8. Chromium

9. Cobalt —
10. Copper

11, lron

12. Lead

13. Magnesi{um

14, Manganese

15, Nickel

16. Potassiun

17. Selenium

18. Silver

19. Sodium

20. Thallium

21. Vanadium

2. Zine

Other:

l Diluted sample concentration corrected for 1:4 dilution (see Exhibits D,E)

Percent Difference = _|I - s] =x 100
1
NR =~ Not Required, initial sample concentration less than 10 cimes IDL after

dilution.
KA - Not Applicable, analyte not determined by ICP
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Q.C. Report No.

Form X

HOLDING TIMES

Lab Name Case No.
Daze
EPA Date Mercury Mercury 1| CN Prep CN 1
Sample No.| Matrix | Received | Prep Date |Holding Time Date |(Holding Time
(Days) (Days)
r 4

l Holding time is defined as the number of days between the date received

and the sample preparation date.
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Form X1

INSTRUMENT DETECTION LIMITS (Quarterly)

LAB NAME DATE

1CP/Flame AA (Circle One) Model Number Furnace AA Number

Element Wavelength| CRDL | IDL Element Wavelength| CRDL .| IDL

(n) (ug/L)| (ug/L) fom) (ug/L)|(ug’'L)
1. Aluminum 200 13, Magnesjum 500C
2. Antimony 60 14, Manganpese 15
3. Arsenic 10 15. Mercury 0.2
4. Barium 200 16. Nickel 40
5. Beryllium 5 17. Potassium 5000
6. Cadmium 5 18. ‘Selenium 5
7. Calcium 5000 19. Silver 10
8. Chreaium 10 20. Sodium 5000
9. Cobalt 30 21. Thallium 10
10. Copper 25 22. Vanadium 50
il. lron 100 23. Zinoc 20
12. Lead 3

Footnotes: o Indicate the instrument for which the IDL applies with a "P" (for ICP},
an "A" (for Flame AA), or an "F" (for Furnace AA) behind the IDL value.

o Indicate elements commonly run with background correction (AA) with
@ "3° behind the analytical wavelength.

o 1f pore than one ICP/Flame or Furnace AA is used, submit separate
Forms X1-XI1l for each instruament.

COMMENTS :




LABORATORY

Form XII (Part 1)

ICP INTERELEMENT CORRECTION FACTORS (Quarterly)

ICP Model Number

DATE

Interelement Correction Factors
for

Analyte

Analyte
Wavelength
(om)

Fe Mg

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Antimony

B

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Lead

Manganese

Mercury

Nickel

Potassium

Seleniun

Silver

Sodiul

Thallium

Vanadium

Zinc

COMMENTS:

Lab Manager
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Form X11 (Part 2)

I1CP INTERELEMENT CORRECTION FACTORS (Quarterly)

LABORATORY ICP Model Number

DATE

Interelement Correction Factors
for

Analyte
Acalyte Wavelength
(om)

4
(4

i. Antimonv

2. Arsenic

3. BRarium

4. Beryliium

S. Cadmium

6. Chromium

7. Cobalt
8. Copper
9. Lead

I0. Manganese

11. Mercury

12. Nickel

13. Potassiuz

14. Selenium

15. Silver

16. Sodium

17. Thallium

18. Vanadium

19. 2inc

COMMENTS:

Lab Manager
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Form XI1II

ICP LINEAR RANGES (Quarterly)

LAB NAME ICP Model Number
DATE
Integration Concen~- Incegration Concen-
Analyte Time tration Analyce Time tration
(Seconds) (ug/L) (Seconds) (ug/L)
f
i. Aluminum 13. Magnesium
2. Antimony 14. Manganese
3. Arsenic 15. Mercury
4. Barium 16. Nickel
5. Bervllium 17. Potassium
6. Cadmiun 18. Selenium
7. Calcium 19. Silver
8. Chromium . 20. Sodium
9. Cobalt 21, Thallium
10. Copper 22, Vanadium
11. Iron 23. Zinc
12. lead
Footnotas: ¢ Indicate slements not analyzed by ICP with the notation "NA",
COMMENTS :
Lab Manager
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EXHIBIT C

CHEMICAL CONSTITUENTS TO BE IDENTIFIED AND MEASURED
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Lead $
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Nickel 40

Potassium 5000

Selenium 5
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Vanadius 50

Zine 20
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Table 2. Cyanide Determination

Contract Required

Element Detection Level (1, 2)°
(ud/L)
Cyanide 10

Subject to the restrictions on page D-83, any analytical method
specified in SOW Exhibict D may be utilized as long as the
documented {nstrument or method detection limits meet the
Contract Required Detection Level (CRDL) requirements. Higher
detection levels may only be used in the following circumstance:

If the sample concentration exceeds five times the detection limit
of the instrument or method in use, the value may be reported even
though the instrument -or method detection limit wmay not equal the
conrract required detection level. This is {llustrated in the
example below:

For lead:

Method in use = ICP

Instrument Detection Limic (IDL) = 40

Sample concentration = 220

Contract Required Detection Level (CRDL) = 5

The value of 220 may be reported even though instrument detection
limit is greater than required detection level. The instrument or
method detection limit must be documented as described in Exhibit E.

These CRDL are the instrument detection limits obtained in pure
vater that must ke met using the procedure in Exhidit E. The
detection limits for samples may be considerably higher depending
on the sample matrix.
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EXHIBIT D

ANALYTICAL METHODS
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Analvtical Methods

Subject to the restrictions on page D-B3, any analytical method specified
{n Exhibit D may be utilized as long as the documented instrument or

method detection limits meet the contract required derection levels
(Exhibic C). Analytical methods with higher detection limits may be used
only 1f the sample concentration exceeds five times the documented detection
limit of the instrument or method. When an analyte concentration exceeds
the calibrated or linear range, reanalysis of the prepared sample is
required after appropriate dilution. All samples must initially be run un-
dilycted (i.e. final product of sample preparation procedures). Unless
contractor can submit proof that dilucion was required to atzain valid
results, both diluted and undiluted sample measurements must be contained -
in the raw data. For sample dilution, the contractor must usg¢ the lowest
dilution factor necessary to bring each analyte within the valid analytical
range and report the highest valid value for each analyte.

Labware must be acid cleaned sccording to EPA's manual "Methods for Chemical
Analysis of Water and Wastes” (Ref. 2) or an equivalent procedure. Samples wmust
be opened and digested in a hood. Stock solutions for standards may be purchased
or made up as specified in the analytical methods. Deionized water (Type II)

is equivalent to distilled water. All saumple dilutions should be made with
acidified water to maintain constant acid strength. Background corrections are
required for flame AA measurements below 350 nm and all furnace AA measurements.
Before water sample preparation is initiated, check the pH of all water samples
and note in the sample preparation log {f it is less than 2 for metals and
greater than 12 for cyanide.

For the analysis of samples for dissclved metals, SMO may specify that acid
digestion not be performed and therefore sample preparation is not required,
however, duplicates and matrix spikes are required. In this case the lab
proceeds directly to sample analysis and no preparation blank or LCS is
required for these samples.

Unless otherwise instructed by EPA, all samples must be mixed thoroughly
prior to aliquoting for digestion.

1. Furnace AA/ICP/Flame AA - Water

Furnace Atomic Absorption

A. Sample Preparation (Furnace Digestion Procedure for Waters)

Shake sample and transfer 100 ol of well-mixed sample to a 250 al
besker, add 1| al of (l+¢l) HNOj snd 2 al 30X H30;. Cover with watch
glass or similar cover, heat for 2 hours at 95°C or until the volume
is reduced to between 25 and 50 ml (make certain sanples do not boil).
Cool sample and filcer (see Note !) to remove insoluble material and
bring back to 100 mlL with deionized distilled water. The sample is
now ready for analysis.

Concentrations so determined shall be reported as “"rotal™.

If Sb is to be determined by furnace, use the digestates prepared for
ICP/AA analysis.
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s.

B. Analytical Procedures
See Attachment 2 (Ref.3).

Each furnace analysis requires at least Z burns, except when perfor=irns
full method of standard additions (MSA).

Inductively Coupled Plasma (ICP) and Flame Atomic Absorpticn (AA)

3
A. Ssaple Preparation (ICP/Flame AA Digestion Procedute for Water)

Shake sample and transfer 100 al of a well mixed sample to a beaker.

Add 2 sl of (l+l) HNOj and 10 sl of {l+l) HCl to the sample. Cover wizr
watch glass or similar cover and heat on a steam bath or hot plate un:i:
the volume has besn redyced to berween 25 and 50 sl making certain the
sample does not boil. After this treatment, cool sample and filter to

remove insocluble material that could clog the nebulizer. (See Note below.)

Adjust the volume to 100 ml with deionized dlstilled water. The sazple
is oow ready for analysis.

Concentrations so determined shall be reported as “total.”

NOTE: 1In place of filtering, the sample after dilution and mixing
may be centrifuged or allowed to settle by gravity overnight
to remove insoluble material.

B. Analytical Procedures
ICP - See Attachment 3 (Ref. 4). Flame AA - See Atrachmen: & (Ref.
Furnace AA/ICP/Flame AA - Sedipent, Sludges and Solls
A. Sample Preparation = Acid Digestion of Sediments, Sludges and 3o0ils
See Attachaent 1 (Ref. 6).
B. Analytical Procedures

Furnace AA - See Artachaent 2.

Each furnace analysi{s requires at least 2 burns, except for full MSaA.

Icye - See Attachment 3.

Flane AL - See Attachment 4,

Mercury in Water
See Atrachment 5 (manual) and 5A (automated) (Ref. 7).

Mercury in Sediment 6. Cyanide in Sediment

See Attachment 6 (Ref. 8). See Attachment 8 (Ref. 9).
Cyanide in Water 7. Destermination of Percent Solids
See Attachment 7 (Ref. 9). See Attachment 9.
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2‘

ATTACHMENT !

SAMPLE PREPARATION OF SEDIMENTS, SLUDGES AND SOILS

Scope and Application

1.1

This method 1is an acid digestion procedure used to prepare sedimzents,
sludges, and soil samples for analysis by flame or furnace atomic

absorption spectroscopy (AAS) or by inductively coupled argon plasaa
spectroscopy (ICP). Samples prepared by this method may be analyred

by AAS or ICP for the following metals: f
Aluninum Chromium Potassium
Antimony Cobalt Selenium
Arsenic Copper Silver
Barium Iron Sodiua
Beryllium Lead Thallium
Cadmium Magnesium Vanadium
Calcium Manganese Zinc -

Nickel

Summary of Method

2.1

A representative | g (wet weight) sample is digested {n nitric acid and
hydrogen peroxide. The digestate {s then refluxed with either nitric
acid or hydrochloric acid. BHydrochloric acid is used as the final
reflux acid for the furnace AA analysis of Sb, the flame AA or ICP
analysis of Al, Sb, Ba, Be, Ca, Cd, Cr, Co, Cu, Fe, Pb, Mg, Mn,

Ni, K, Ag, Na, Tl, V and Zn. Nitric acid is employed as the final
reflux acid for the furnace AA analysis of As, Be, Cd, Cr, Co, Cu, Fe,
Pb, Mn, Ni, Se, Ag, Ti, V, and Zn. A separate sample shall be dried
for a total soclids determination (Exhibit D, Attachment %).

Apparatus and Marerials

3.1 250 ml beaker or other appropriate vessc'

3.2 Watch glasses

3.3 Thermometer that covers range of 0° to 200°C

3.4 Whatman No. 42 filter paper or equivalent

Reagents

4,1 ASTM Type II water (ASTM D1193): Water must be monitored.

4,2 Concentrated Nitric Acid (sp. gr. l.4l)

4.3

A

Concentrated Hydrochloric Acid (sp. gr. 1.19)

Hydrogen Peroxide (302)



Sample Preservation, apd Handling

5‘1

Non-squeous samples must be refrigerated upon receipt until anslysis.

Procedure

6.3

6.5

6.6

Mix the saaple thoroughly to achieve homogeniety. For each digestion
procedure, weigh (toc the gearest 0.0lgms) & 1.0 to 1.5 gw portion of
sanple and transfer to & beaker. ¢

Add 10 ml of 1:] altric acid (HNO3), mix the slurry, and cover wich
a watch glass. Heat the sample to 95°C snd reflux for 10 aioutes
without boiling. Allow the saaple ro cool, add 5 ml of concentrated
HNO3, replace the watch glass, and reflux for 30 misuzes. Do not
allow the volume to be reduced to less than 5 ml while maintaining

a coveriog of asclution over the bottos of the beaker.

After the second reflux step has been cowpleted and the sample has
cooled, add 2 ml of Type 1l water and 3 ml of 30 hydrogen peroxide
(H202). Return the beaker to the hot plate for waraing to start the
peroxide reaction. Care must be taken to ensure thar losses do not
occur due to excessively vigorous effervescence. Heat unti]l effer-
vescence subsides, and cool the beaker.

Continue to add 302 H02 in | wl aliquots with warsming until the
effervescence is ainimsl or until the general sample appearance is
unchanged. (NOTE: Do not add more than & total of 10 ml 30X H305.)

If the sample is being prepared for the furnace AA analysis of Sb,
the flame AA or 1CP analysis of Al, Sb, Ba, Be, Ca, Cd, Cr, Co, Cu,
Fe, Pb, Mg, Mn, Ni, K, Ag, Na, T1, V, and 2n, add 5 ml of 1:1 HCl
and 10 al of Type 1l water, return the coversd beaker to the hot
plate, and heat for an additional 10 minutes. After cooling, filter
through Whatman No. 42 filter paper {(or equivalent) and dilute to
100 ml with Type 1I water (or centrifuge the sample - see Note ).
The diluted mample has an approximate acid concentracion of 2.52
(v/v) UC1 -°¥ 5% (v/v) BNO3. Dilute the digescate l:! (200 ml final
volume) with “.cidified water to maincain coastant acid strength.

The sample is mov ready for analysis.

1f che sample {s belng prepared for the furnasce analysis of As, Be,
Cd, Cr, Co, Cu, Fe, Pb, Mn, NI, Se, Ag, T1, ¥V, and 2n, continue heat-
ing the acid-peroxide digestate until the volume has been reduced o
approximately 2 ml, add 10 ml of Type II water, and wvarz the mixzture
After cooling, filter through Whatman No. &2 filter psper (or equi-
valent - see Noce 1) and dfluce to 100 ml with Type 1l water (or
centrifuge the sample). The dilured digestate solution contains
approximately 2% (v/v) HNO3. Dilute the digestate l:1 (200 ml fina!l
volume) with acidified water to majintain coastant acid scrength. For
analysis, withdravw aliquots of sppropriate volume, and add any
required reagent or mattrix modifier. The sample is now ready for
analysis.

D=5



l: In place of filtering, the sample after dilution and mixing may be
centrifuged or allowed to settle by gravity overnight to remove
inscluble material.

Calculations

7.1 A separate determination of percent solids must be performed
(Exhibic D, Attachment 9).

7.2 The concentrations determined in the digest are to be reported

on the basis of the dry weight of the sample. N
r s

Concentration (dry wt.) (mg/kg) = C x V
W S

where Concentration (mg/L)

Final volume in liters after sample preparation
Weight in kg of wet sample

c
v
%)
s % Solids/100 v

REF: Modification of Method 3050 from SW-846, Test Merhods for Evaluating
Solid Waste, EPA Office of Solid Waste and Emergency Response, July 1982,

Bibliography i
1. Modification (by committee) of Method 3050, SW-846, 2nd ed., Test
Methods for Evaluating Solid Waste, EPA Office of Solid Waste and

Emergency Response, July 1982.



. ..
. Y

- Y =
A :’ﬁ*&g,‘l Coa-
nrs St '-‘.“.\: "
= LI

-
2 v

N e L

L
. ATTACRMENT 2
st R : ANTDIONY

hthl “.2 G.P-Il (Atomic Absorption, furnace tcc.huqa)
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!nt .

Optimsm Coucsxtration lngo- 20~300 ng/1
‘"rm-uc‘cccuu Limit: 3 ug/l

 Praparsiiny & tuﬁmrm-uu R p
PR I

“d. teck lduﬂ.-s Corefully weigh 2.7426 g of antimony potassium
- tartrats (enalytical reagent grade) and dissolve 1o deionized
cu yior t distiiled water. Dilute to 1 liter with defonized water.
l-l.- l ag 5b (1000 ng/L).

2. Pnpln dilutions of the stock solution to be used as calibration
stendards et the tims of snalysis. These solutions are slso to be
used for “standard sdditicas”. '

3. The calibratioo stsndards sust be prepared using the same type of
acid and st the sswe concentration as will result in the sample to
ba analyzed after sampls preparation.

Instrument Parametars (Gensral)

1. Dryiag Time and Temp: 30 sec-123°C.

2. Ashing Time and Temp: 30 sec—800°C. .

3. Atomizsing Time and Temp: 10 sec-2700°C.

4. Purge Gas Atmosphere: Argon

S. Vavelength: 217.6 om

6. -Other operating parameters should be set as specified by the
particular iostrument manufscturer.

Notas

1. 7The above concentration values snd instrusent conditioos sre for a
Perkin-Llmer BCA-2100, ' -2d oo the use of & 20 ul injeccion, contin-
wous flow purge gas and 3~pyrolytic graphite and are to be used as
guidelines ouly. Saaller .ize furnace devices or those employing
faster rates of stomization canc be eperated using lower astomization
tempersturas for shorter time periods than the above recommended

settings.

2. The use of dackground correction is requirad.

3. | Witrogen may also be used as the purge gas.

4. 'If chloride concantration presents & matrix probles or causes a loss
pravious to atoaization, add an excess 5 ag of smmonium nitrace to

the furnace and ash usiog & raap sccessory or with incremental steps
uwaril the tecommended ashing temperature is reached.

D=7




For every sample analyzed, verification is necessary to determine
that method of standard addition is not required (see LExhibit E).

If method of standard addition is required follow the procedure
given in Exhibit E.
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ARSENIC
Nethod 206.2 CLP-H (Atomic Ablarptin. furnace uchniquc)
- ‘ i L '* *1 :-oﬁl - s -
Onnu- Csncentratien Raage: HOO wg/l ' -7

Anra:iuu Pezection Limic: 1 ng/1 _
!r-parluu of C:nlltd Sd-un _ - S ¢

1. .lto& -dnttn. lnuoln 1.320 g of arvenic mm«. 48204
(soalytical esageat grade) fn 100 ml of defonized distilled water
containing 4 § NeOH. Acidify the solutiom with 20 ml couc. BNO;
and dilute to ! liter. 1wl = | mg As (1000 mg/1).

2. MNickel Wicrate Solution, 53: Dissolve 24.780 g of ACS reagent grade
R1(NO3)2.6H20 1n defonized distilled water and make up to 100 al.

3. Nickel Nitrate Solution, 1X: Dilute 20 ml of the 52 nickel nitrate
to 100 ml with deionized distilled water.

4, Norking Arsenic Solution: Prepare dilutions of the stock solution to
be used as calibration standards at the time of analysis. Withdrav
sppropriate aliquots of the stock solutien, add 1 al of conc. HNOj3,
2 al of 302 H207 and 2 al of the 5 aickel aitrate solution. Dilute
to 100 ml wich deionized distilled wvater.

Sanple Preparation

l. Add 100 ul of the 52 mickel uitrace solution to 5 ml of the digested
sample. The sample is tov ready for fnjection into the furnace.

Instrusent Parameters (General)

1. Drying Time and Temp: 30 sec~125°C.

2. Ashing Time and Temp: 30 sec~1100°C.

1. Atomizing Time and Temp: 10 sec~2700°C.

4. Purge Gas Atmosphere: Argon

5. Vavelength: 193.7 ns

é. Other operating paramsters should be -at as specified by the
particular instrument manufacturer.

" Hotes

" 1. Ths sbove coacentration valuses and instrument coondi{tions are for a
Perkin-Rimer WGA~2100, based on tha use of a 20 ul injection, purge
ges imterrupt and non-pyrolytic graphite. BSaaller size fursace
devices or those employing faster rates of atomization can be operated
waing lower atomisation temperatures for shorter tise periods than the
cbm tecommended sattings.

2. The use of dackground correction is muud. Background cortection
asde by the deutariua arc method doss mot adequatealy compensate for
high levels of certsia {nterferencs (ie., Al, Pe). If conditions
occur vhare significant faterference is suspected, the lab must switch
to an alternate vavelength or take other appropriate actions to
campeunsate for the interfarence effects.

D-9
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For every sample analyzed, verification {s necessary to determine
that method of gstandard additioen {s not required (see Exhibit E).

If method of standard addition i{s required, follow the procedure
given in Exhibic E).

The use of the Electrodeless Discharge Lamps (EDL) for the light
source 1s recommended.

b

D-10
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BERYLLIUM

Sathed 210.2 CLP-R (Atomic Absorption, furnace techaique)

O o

";Qu— Opucentegtion dsage: 4-30 ug/l .
lnrm-ntc ‘laucr.t- u-ln 4.! ug/l -

ia & : e .
fﬂuutla o tuu-rd tol.lu.ou ‘
e g 4-.:4"‘—"»-4 RO v

- de 2 Bteck selutien: -Dunln 11.65865 of baryllium suifate, BeSO,, 1n
ww.  sdeinaised distllled watar eontaining 2 mlL comcencrsted nitric acid
. -uumnxmu.ln-xuuuooo-.n.).

?rcpan uhum o! the ltoct solution to be used as calibration
standanrds at the time of analysis. These solutions are also to be
used for “scandard additions”.

3. The ealibration standards sust be prepared using the same type of
acid and st the same concentratioo as will result f{n the sample to
be soalyted after sample preparation.

Instrusent Parassters (General)

1. Drying Time and Tewmp: 3O sec-l23°C.

2. Ashing Time snd Temp: 30 sec~1000°C.

3. dtomizing Tiws and Temp: 10 gec~2800°C.

4., Purge Gas Atwosphere: Argon

5. Wavelength: 234.9 am

6. The operaring paraseters should be set as specified by the particular
instrument manufacturer.

Notes

l. The abova concentration values and instrument cooditions are for a
Perkin-Elmer #GA-2100, based on the use of a 20 ul injection, con-
tinuous flow purge gas and non-pyrolytic graphite and are to be used
as guidelioes ouly. Ssaller size furnace devices or those esmploying
faster tates of atomization cac be opersted using lower atomization
tesperatures for shortar time periocds than the sbove recosaended
-oqtum.

2. II- m o! hek;uud ameuon 1- required.
*3- - e

3. lleuu of possible ehuiul htcucttu. hitrogen should not be used
s "m gas.

4. Tor mry sample analyzed, verification i{s necessary to determine that
© method of standard additioe is not required (see Exhibit E)

-7 8§, "1f mathod of standard sddition fs required, follow the procedure given
in Exhibit K.

D-11
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CADMIUM

Method 213.2 CLP-M (Atomic Absotrption, furnace technique)

Optinum Concentration Range: 0.5-10 ug/l
Approximate Detection Limic: 0.1 ug/l

Preparation of Standard Solution

].

Stock solution: Carefully weigh 2.282g of cadmium sclfa:e. 3 cd S04,
8 H70 (analytical reagent grade) and dissolve in deionized diszilled
water. Make up to | liter with deionized distilled water. | mlL =

1 mg Cd (1000 mg/L).

Ammonium Phosphate solution (40X): Dissolve 40 grams of ammoniunm

phosphate, (NH;)2HPO, (analytical reagent grade) in deilonized discilled
water and dilute to 100 ml.

Prepare dilutions of stock cadmium solution to be used as caliration
standards at the time of analysis. To each 100 m! of standard and
sample alike add 2.0 ml of the ammonium phosphate solution. The
calibration_standards must be prepared using the same type of acid and
at the same concentration as will result in the sample to be analvzed
after sample preparation.

Instrument Parameters (General)

[ SNV I N PR S I

Notes

Drying Time and Temp: 30 sec-125°C.

Ashing Time and Temp: 30 sec-500°C.

Atomizing Time and Temp: 10 sec-1500°C.

Purge Gas Armosphere: Argon

Wavelength: 228.8 na

The operating parameters should be set as specified by the particular
instrument manufacturer.

The above concentration values and instrument conditions are for a
Perkin-Elmer HGA=2100, based on the use of a 20 ul injection, contin-
uous flow purge gas and non-pyrolytic graphite and are to be used as
guidelines only. J3maller size furnace devices or those eamploying
faster rates of atomization can be operated using lowver atomization
temperatures for shorter time periods than the above recommended
settings.

The use of background correction 1s required.

Contamination from the work area (s critical in cadmius analysis.
Use pipet tips which are free of cadmium.

For every sample analyzed, verification Is necessary to deteraine
that method of standard addition is not required (see Exhibit E).

1f method of standard addition is required, follow the procedure given
in Exhibit E.
D-12
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e TR . CHROMIUM
I‘thld 11'.2 BL?-H (Atomic Absorption, furnace technique)

**bhm»‘*“¢‘7¢ g ‘

A o,u- Concsatration =100 ug/1
""'un-u-u Betaction u-n. 1 ug/l

- .

’,

2.

J.

nl&-‘ t'i-hu In.un T : ¢

. % t
(lmu: D, Arzachment 4).

Eachy F SRS

Calcium Nitrate lolutiou. Dissclve 11.8 grams of calcium nitrate,
Ca(%03)2.40820 (analytical reagent grade) in deionized distilled water
aod dilute to 100 al. 1 ml = 20 mg Ca.

Prepare dilutioos of the stock chromiuam solution to de used &s calibra-
tion standards at the time of analysis. The calibration standards must
be prapared using the sase type of acid and at the same concentrarion
as will result in the sample to be anslyzed after sample preparation.
To each 100 al of standard and ssmple alike, add 1 ml of 30i H;0- and

1 ul of the eslciuam attrate solution.

Instrusent Parameters (General)

l. Drying Time and Temp: 30 sec~125°C.
2. Ashing Time and Temp: 30 sec-1000°C.
). Atomizing Time and Temwp: 10 sec-2700°C. -
4., Purge Gas Atmosphers: Argon
5. Wavelength: 357.9 aa
6. -Other operating parameters should be set as specified by the
particular instrument manufacturesr.
Notes
i. The adova coacentratfion values and instrument conditions are for a
Perkin Elmer MCA-2100, based on the use of 2 20 ul Injection, continu-
ous flov purge gas end non-pyrolytic graphite and are to be used as
guidelines omly.
"'’ 2., Bydrogen peraxide 1s added to the scidified solution to convert all
chromius to the trivalent state. Calcium is added to a level above
r . 200 wg/} whers its suppressive effect becomes constant up to 1000 mg/l.
3. Background correction is required.
&, _litro.n should aot be used as & purge gas because of possible CN band
iaoterfarencs.
S. Pipet tips have bean reported to be a possible source of contamination.
6. lor- ...nry u-plc mlyud verification is oecessary to deternine tha:
method of standard addition is oot required (see Exhibit E).
7. 1lf mathod of standard addition {s required, follow cthe procedure given

-

in Exhibic I.
D~13
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LEAD

Method 239.2 CLP-M (Atomic Absorption, furnace technique)

Jptimum Concentration Range: 5-100 ug/l
Approximate Detectfon Limit: 1l ug/l

Preparation of Standard Solution

l.

Stock solution: Carefully weigh 1.59% g of lead nitrate, Pb (NOj3);
(analytical reagent grade), and dissclve in deionized distilled water.
When solution is cowplete, acidify with 10 mL redistildied HNO3 and
dilute to 1 liter with deionized distilled water. 1l ol = 1 mg Pb
(1000mg/L).

Lanthanum Nitrate solution: Dissolve 58.64 g of ACS reagent grade
Lay03 1a 100 al conc. HNOj and dilute to 1000 ml with deionized
distilled water. ! ml = 50 mg La.

Working Lead solution: Prepare dilutions of stock lead solution to be

used as calibration standards at the time of analysis. The calibration

standards must be prepared using the same type of acid and at the same
concentration as will result in the sample to be analyzed after sample
preparation. To each 100 ml of diluted standard add 10 ml of the
lanthanum nitrate solution.

Sample Preparation

l.

->

To each 100 ml of prepared sample solution sdd 10 al of the lanthanuam
nitrate solution.

Instrument Parameters (General)

Notes
l.

Drying Time and Temp: 30 sec-125°C.
Ashing Time and Temp: 30 sec=-500°C.

Atomizing Time and Temp: 10 sec=~2700°C.
Purge Gas Atmosphere: Argon

Wavelength: 283.3 nm

Other operating paraoeters should be set as specified by the particular
instrument manufacturer.

The above concentration values and instrument condicions are for a
Perkin-Elmer HGA-2100, based on the use of a 20 ul injection, contin-
uous flow purge gas and non-pyrolytic graphite and are to be used as
guidelines only. Smaller size furnace devices or those employing
faster rates of atomization can be operated using lower stomizartion
temperatures for shorter time periods than the above recommended
settings.
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Method 239.2 CLP=N (coont.)

2.
3.

o~

7.

e

The use of bachground correction is required.

* ﬁ-’h & '
Creater seusitivity can be schieved wsing the 217.0 os line, but
the optimum concentration range {s reducad. The use of a lead
alectrodeless discharge lamp at this lower wavelength has been

.found to be edvantagecus. 4Alsc a lower atomization temperatufge

(2400°C) may ba preferted. ‘
To supprase sulfate faterference (up to 1500 ppm) lanthanum is
added as the unitrate to both samples and calibration etandards.
{Atomic Adbsorption Newsletter Vol. 15, Mo. 3, p. 71, May-June 1976).

Since glassvare contamination is & severe problem in lead snalysis,
all glassware should be cleaned immediataly prior to use, arnd once
¢leaned, should not be open to the atmosphere except when nccessary.

For every sample analyted, verification is necessary to determine
that method of standard addition is not required (see Exhibit E).

1f method of standard addition is required, follow the procedure
given in Exhibic k.

D15
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SELENIUM
Method 270.2 CLP-M {Atomic Absorption, furnace technigque)

Optimum Concentration Range: 5-100 ug/l
Approximate Decection Limit: 2 ug/l

Preparation of Standard Solution

l. Stock Selenium solution: Dissolve 0.3433 g of selenpus acid
(actual assay 94.62 H2Se03) in deionized distilled water and
make up to 200 ml. 1 ml = 1 mg Se (1000 mg/l).

2. Nickel Nitrate solution, 5%: Dissolve 24,780 g of ACS reagent

grade Ni(NO3)2.6H20 in deionized distilled water and make up to
100 ml.

3. Nickel Nitrate solution, 1XZ: Diflute 20 ml of the 5X nickel
nitrate to 100 ml with deionized distilled water.

4, Working Selenium solution: Prepare dilutions of the stock solution
to be used as calibration standards at the time of analysis. The
calibration standards must be prepared using the same type of acid
and at the same concentration as will result in the sample to be
analyzed after sadple preparation. Withdraw appropriate aliquots
of the stock solution, add 1 ml of conc. HNO3, 2 ml of 30% H0)
and 2 ml of the 5% nickel nitrate solution. Dilute to 100 ml with
deionized distilled water.

Sample Preparation

1. Add i00 ul of the 5 nickel nitrate solution to 5 ml of che
digested sample. The sample i{s now ready for injection into
the furnace.

Instrument Parameters

1. Drying Time and Temp: 30 sec @ 125°C.

2. Charring Time and Temp: 30 sec @ 1200°C.

3. Atomizing Time and Temp: 10 sec @ 2700°C.

4. Purge Gas Atomosphere: Argon

5. Wavelength: 196.0 am

&. Other operating parameters should be set as specified by the
particular instrument manufacturer.
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Mathod 270.2 CL? (e-t ‘)

_-'Ibtin

2.

4.

N

S . 'r’ }:‘-
.. ) . N ol

*:u' shove seasentration valwes and instrument condicioos are for a

hrna-n-:m-zxoo. based su the wse of & 20 ul {njection, purge
hurrnt aad non-pyrolycic graphite and are to, be used as guide-
Il.m oaly. Jwsller sise furusce davices or those wlay:.n; faster
“erates of atomization ean be opersted ueing lower atomizatioo tempera-
;urn !or lhc:t:u'J u- ,porindu than ths above recommended eettings.
-
-nn ase of hemoul corvection 18 required. Sackgrouad correction
sade by the deuterium arc method does not sdequately compensate for
high levels of certain interferents (i.e., A1, Ye). If conditions occut
where significant intarfereace is suspected, the lad must switch
to an alternate wmvaleagth or taks other appropriate actions to
coupensate for the laterference affects.

Selenium snalysis suffers futerfarence from chlorides (>800 mg/l) and
sulfate (>200 mg/l). For the acalysis of indusctrial effluents and
samples with concentrations of sulfate from 200 to 2000 mg/1, both
samples and standards should be prepared to concain 1T mickel.

For every sasple analyzed, verification 1s ucciury to determine
that method of stqndard addition {s not required (see Exhibit E).

If method of standard addition is required, follow the procedure
given in Exhibit E.

The use of the RLlectrodeless Discharge lamp (EDL) for the light source
is recommended.
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Optimum Concentration Range:
Approximate Detection limit:

SILVER

Method 272.2 CLP-M (Atomic Absorption, furnace technique)

1-25 ug/1
0.

2 ug/l

Preparation of Standard Solution

l.

Stock solution: Dissolve 1.575 g of AgNO3 (analyticsl geagent

<

grade) in deionized distilled water. Add 10 al of concentrated HNO;

and make up to 1 liter.

1 ol = 1 mg Ag (1000 mg/L).

Prepare dilutions of the stock solution to be used as calibraticn

standards at the time of analysis. These solutions are also toc be
used for “standard additions”.

The calibration standards must be prepared using the same type of

acid and at the same concentration as will result in the sample to

be analyzed after sampl

Instrument Paraceters {General)

L.
2.
3.
“.
5.
6.

Notes
1.

Drying Time and Temp:
Ashing Time and Temp:

e preparation.

30 sec-125°C.
30 sec=400°C.

Atomizing Time and Temp: 10 sec-2700°C.

Purge Gas Atmosphere:
Wavelength: 328.1 nm
Qther operaring paramet

Argon

ers should be set as specified by the

particular instrument manufacturer.

The above concentration

values and instrument conditions are for

a Perkin-Elmer HGA-2100, based on the use of a 20 ul injection,

continuous flow purge g

as and non—pyrolytic graphite and are to

be used as guidelines only. Smaller size furnace devices or those

"eamploying faster rates

atomizacion temperature
recommended settings.

of atomization can be operated using lower
s for shorter time periods than the above

The use of backgrounc correction is required.

The use of halide acids

If absorption to contai
see NOTE 3 under the Di

For every sample analyz
that method of standard

If method of standard a
given in Exhibic E.

should be avoided.

ner walls or formation of AgCl is suspected,

rect Aspiration Method (Exhibic D, Actachment 4).

ed, verification is necessary to determine
addition is not required (see Exhidit E).

ddicion is required, follow the procedure
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! TRALLIUM
Method 279.2 QP (Atemic Absorption, furnace techaique)

Opt imum Conceutn:lonh.: 3-100 ag/1
Approximace Detection ldmir: I mg/l

Preparation of Stlndl;“ioluttoﬁ '

l.

¢

Stock solutiou: BDissolve 1.303g of thallium nicrate, TINOj (analytical
reagent grade) 1n defonised distilled weter. 4dd 10 al of concentrated
nitric acid and dilute to } liter with defonized distilled water.

1 al=1ag T (1000 ag/L).

Prepare dilutions of the stock solution to be used as calibration
standards at the time of acalysis. These solutions are also to be
used for “standard edditions”.

The calibration standards must be prepared using the same type of
acid and at the same concentration a3 will result in the sample to be
analyted after sample prepsration.

Instrument Parameters {(Genaral)

1. Drying Time and Temp: 30 sec € 125°C.

2. Ashiog Time and Teap: 30 sec € 400°C.

3. Atomizing Time and Temp: 10 sec € 2400°C.

4. Purge Gas Atmosphere: Argon

5. Wavelength: 276.8 oa

6. Other operating parsmeters should be set as specified by the particular
instrument manufacturer.

Notes

l. The above concentration values aund instrusent conditious are for a
Perkin<Elmer BGA-2100, based on the use of a 20 ul injection, continuous
flow purge gas and non-pyrolytic graphite and are to be used as guide-
lioes only. Ssaller size furnace devices or those exploying faster
rates of atomization can be operated using lover atosization tempera-
tures for shorter time periods than the sbove recommended settings.

2. The use of background correction is required.

3. Nitrogen may alsc bs used as the butgn gas.

4. Tor every sample soalysed, verification {s necessary to dectermine that
ssthod of standard eddition is sot required (see Exhibir E).

S. 1f method of standard additios is required, follovw the procedure given
in Exhibic E.

Bibliography
1. HMecthods for Chemical Analysis of Water and Wastes (EPA-600/4-79-020),

Metals - 4, Methods 204.2 (Sb), 206.2 (As), 210.2 (Be), 213.2 (Cd),
218.2 (Cr), 239.2 (Pp), 270.2 (Se), 272.2 (Ag) and 279.2 (T1).
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ATTACHMENT 3

Method 200.7 CLP-M»

INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION SPECTROMETRIC METHOD

FOR TRACE ELEMENT ANALYSIS OF WATER AND WASTES

Scope and Application

1.1

1.2

1.3

l‘A

-
v

Dissolved elements are determined in filtered and acfdified samples.
Appropriate steps must be taken in all snalyses to ensure that
potential interferences are taken into account. This is especially
true when dissolved solids exceed 1500 mg/L. (See 5.)

Total elements are determined after appropriate digestion procedures
are performed. Since digesticn techniques increase the dissolved
solids content of the samples, appropriate steps must be taken to
correct for potential interference effects. ¢€See 5.)

Table 1 lists elements along with recommended wavelengths and typical
estimated instrumental detection limits using conventional pneumatic
nebulization. Actual working detected limits are sample dependent
and as the sample matrix varies, these concentrations may also vary.
In time, other elements may be added as more information becomes
available and as required.

Because of the differences between various makes and models of
satisfactory instruments, no detailed instrumental operating
instructions can be provided. Instead, the anslys: is referred

to the instructions provided by the manufacturer of the particular
instrument.

Summaryv of Method

2.1

The mechod describes a technique for the sfmultaneous or sequential
sultielement determination of trace elements in solution. The basis
2f tha method 1s the ssasuresent of atomic emission by an optical
spectroscopic technique. Samples are nebulized and the aercsol

that is produced is transported to the plasaa torch where excitation ’
occurs. Characteristic atomic-line emission spectra are produced by
a radio~frequency Znductively coupled plasma (ICP). The spectra are
dispersed by a grating spectrometer and the intensities of the line
are sonitored by photosultiplier tubes. The photocurrents from the
photomultiplier tubes are processed and concrolled by a computer
system. A background correction technique is required to compensate
for variable background contribution to the determination of trace
elements. Background must be measured adjacent to analyte lines on
samples during analysis. The position selected for the background
intensity measurement, on either or both sides of the analytical
line, will be determined by the complexity of the spectrum adjacent

D-20




-
> -

D

te the amalyte line. The position used must be free cof spectral
facerfersace snd raflect the seme change in background intensity as

»a ._u-qnn t.Zhe amlytes wnvelength messured. Background correction s

¥ in cases of lioe broadening where ¢ background correc-
';ticn ssasuremest would actually degrade the analytical result. The
- “possibility of sfditional faterferences mamed i{m 5.1 (and tests for
,..lhn.lr Presance us Yescribed 1o 35.2) should alsc be recognized and
- ‘spprepriste eerrectioces -d..
> . a,_u g- 1o . ; < ¢
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 =3.1 “Dlasolved — Those elesencs which will pass through a 0.45 ua

seabrane filter.

3.2 Suspended — Those alemancs which are retained by a 0.45 un
maabrane filter.

3.3 Total — The concentration determined on .nn wafiltered sample
following vigorous digestion.

3.4 Instrumantal detection limits = Bee Exhibit E, pages 2 - 4.

3.5 BSensitivity = The slope of the analytical curve, i.e. functional
relacionship between smission intensity and conceatration.

3.6 Tostrument check standard — A pultielement standard ef koown
concentrations prepared by the analyst to sonitor and verify
{astrusent performance on 8 4aily basis. (See 7.6.1.)

3.7 'Interference check sample — A solution containing both interfering
and analyte eslemsents of known concentration that can be used to
verify beckground and interelement correction factors. (S5See 7.6.2.)

3.8 Qualiry control sample — A solution obtained from an ourside source
baving known concsntration valuess to be used to verify the calibra-
tion standards. (See 7.6.1.)

3.9 GCalidbration standards — 4 series of koown standard solutions used
by the soalyst for ealibration of the fastrument (i.e., preparation
of the amalytical curve). (See 7.4.)

3.10 u-’-': dynasi: range — The concentrstion range over vhich the
analytical curve remsins linear as determined in Exhibit E.

3.11 QReagent blank — A volume of deionized, distilled water containing

the sams acid macriz as the calibration staadards carried through
the entire analytical schese. (See 7.5.2.)

3.12 Calibratioa blaok — A volume of deicanized, distilled water acidified
vith WOy and HCl. (See 7.5.1.)
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4. Safety

4.1

Method of standard addition ~—— The standard addition technique
involves the use of the unknown and the unknown=plus-a-known amount
of standard by adding koown amounts of standard to one or more
aliquots of the processed sample sclution.

The toxicity or carcinogenicity of each reagent used in this method
has not beec precisely defined; however, each chemical coampound
should be treated as a potential health hazard. The laboratory

{s responsible for maintaining a current avareness file of OSHA ¢
regulations regarding the safe handling of the chemidals specified
in this method. A reference file of material handling data sheers
should also be made available to all personnel involved in the
chemical analysis. Additional references to laboratory safety are
available and have been {dentified (11.7, 11.8 and 11.9) for the
toformation of the analyst.

5. Interferences

5.1

Several types of interference effects may coatribute to in-
accuracies in the determination of trace elements. They can be
sugmarized as follows:

5.1.1 Spectral interferences can be categorized as 1) overlap of
a spectral line from anocther element; 2) unresolved overlap
of molecular band spectra; 3) background contribution from
continuous or recombination phenoména; and 4) background
contribution from stray light from the line emission of high
concentration elemears. The first of these sffects can be
compensated by utilizing a computer correction of the raw
data, requiring the monitoring and measurement of the inter-
fering element. The second effect may require selection of
an alternate wavelength. The third and fourth effects can
usually be compensated by a background correction adjacent
to the analyte line. In addicion, users of simultaneous
multi-element instrumentation must assume the responsibility
of verifying the absence of spectral interference from an
e.ement that could occur in a sample but for which there is
no channel in cthe iastrument srray. Listed in Tabdle 2 are
some interference effects for the recommended wavelengths
given in Table 1. The data in Table 2 are intended for use
only as a rudimentary guide for the indication of potential
spectral incerferences. For this purpose, linear relacions
between concentration and intensity for the analytes and the
interferents can be assumed. The interference information,
which was collected at the Ames Labora:ory*. is expressed as

lames Laboratory, USDOE, lows State University, Ames lowa 50011

analyte concentration equivalents (i.s., false analyte concen-
trations) arising from 100 mg/L of the interferent element.
The suggested use of this information is as follows: Assume
that arsenic (at 193.696 nm) is to be determined in a sample
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> Msmtainiag epproximately 10 mg/L of of alwmioum. According
e 283 g Table 2, 100 wg/L of aluminum would yleld & false signal
e . dsr arsenic equivaleat to approximstely 1.3 ag/L. Therefore,
MR '*‘,’*a:‘ﬂjﬁﬁi"m of aluninus would result 1n a false signal for asrsenic
RPRCe e pquivalent o approximstely 0.1] mg/L. The reader is cauticned
LI é&__‘h that sthar enalytical systams may exhibit somewhat different
e e g J; U~ iasvals of futerference than those shown in Table 2, and tha:
;- s Jf * e {oterfervncs effects must be evalusted for esch ifndividual
’ e TR Nsmystem. Only those interfersncs listed dere iavestigared and
" =¥ qba bissk spacas in Table 2 {ndicate that msasurable inter-
-1 *’Zarences ware not observed from the interferent concentrations
%s wF. diieted in Table 3. Genarally, interfersnces were discernidle
- .. 4f thay producad peaks or background shifts corresponding to
2-5X of the peaks generated by the analyte concentrations also
listed iv Table 3.

"",J

At preseat, {nformation oo the listed silver and potassium
‘savelengths are not available but it has been reporced chat
sscoud order energy from the sagnesium 383.23]1 nm wavelength
~  1inpterferss with the listed potassium line at 766.49! nm.
5.1.2 Physical {nterferences are ganerally considered to be effects
associated with the saaple nebulization and transport proc-
esses. Buch properties as change in viscosaity and surface
tension can cause pignificant inaccurscies aspecially in
samples which may contain high diesclved solide and/or acid
concentrations. The use of a peristaltic pump may lessen
these interferences. If these types of interferences are
operative, they must be reduced by dilution of the sample
snd/ or utilization of standard addition techniques. Another
problem which can occur froms high dissolved solids is salt
buildup at the tip of the oebulizer. This affects aerosol
flov rate causing instrumental drift. Wetting the argon
prior to sabulizacion, the use of & tip washer, or sample
dilution have been used to control this problem. Alsc, it
has been reported that batter control of the argon flow rate
isproves instrumect performsnce. This is accomplished with
the use of mass flov controllers.

$5.1.3 Chemical interferences are characterized by solecular tom
pound formation, lounizacion effects snd sclute vaporizatiocn
effacts. Normally these effects are not prooounced with the
ICP technique, however, if obsarved they can be mintmired by
careful selection of operating conditions (that is, fncident
pover, observation posicion, and so forch), by buffering of
the sample, by matrix satching, and by standard addicion
procsdures. These types of iaterfarences can be highly
dependent on matrix type and the specific snalyte element.

5.2 Tor each group of samples of a similar matrix type and concentration
(1.a., lov, mediua) for asch Case of samples, or for each 20 samples
recaived, whichever {s more frequeant, the following tests wust be
pecformad prior to reporting concsntration data for analyte elements.
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5.2.1 Serial dilution -~ If the analyte concentration is suffi-
ciently high (min{mally a factor of 10 above the Iinstrument
detection limit after dilution), an analysis of a 5 fold
dflution must agree within !0 percent of the original
deterainarion. Samples identified as Field Blanks
cannot be used for seris] dilution analysis.

1f the dilution analysis {s not within 10%, a chemical or
physical interference effect should be suspected, and the
data of all samples received associated with that serial
dilution pust be flagged with an "E”. Serial d{lution
results must be reported on QC Report Form IX. ¢

¢

6. Apparatus

6.1

6.2

Inductively Coupled Plasma-Atomic Eamission Spectromecer.

6.1.1 Computer controlled atomic emission spectrometer with back-
ground correction.

6.1.2 Radlofrequency generator.
6.1.3 Argon gas supply, welding grade or better.

Operating conditions = Because of the differences between various
makes and models of satisfactory {astruments, no detailed operating
instructions can be provided. Instead, the analyst should follow the
instructions provided by the manufacturer of the particular instrument.
Sensitivicty, instrumental detection limit, precision, linear dynamic
range, and interference effects must be investigated and established
for each individual analyte line on that particular instrumentc. All
measurements must be within the instrument linear range where correc-

tion factors are valid. It is the responsibility of the analyst to
verify that the {nstrument configuration and operating conditions
used satisfy the analytical requirements and to maintain quality con-
trol data confirming instrument performance and analytical results.

7. Reqsgn:s and standards

7.1

Acids used in the pieparation of standards and for sample processing
must be ultra-high purity grade or equivalent. Redistilled acids
are acceptable.

7.1.1 Acetic acid, coac. (sp gr 1.06).

7.1.2 Bydrochloric acid, conc. (sp gr l.19).

7.1.3 Hydrochloeric acid, (l+l1): Add 500 mL conc. HCl (sp gr 1.19)
‘to 400 mlL deionized, distilled water and dilute to | liter.

7.1.4 Nitric acid, conc. (sp gr l.4l).

7.1.5 Nitric acid, (i+l): Add 500 ol conc. HNOqy (sp gr l.41} to
400 mlL deilonized, distilled water and dilute to | licer.
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7.2 Igtcniso&, dietilled water: Prepare by passing distilled water

threugh a wmiasd bed of cation and anion exchange Tesins. Use

deiomised, dietilled water for the preparation of all reagents,

calibration gstandards and as dilution water. The purity of this
~Matar St %s eoguivalent to ASIM Type II reagent water of Specifi-

2> F 2

e

Wation

b

D 1193 (14.6).

7.3 * Standard stock solutions may be purchased ot prepared from ultras
) "high purity grade chewmicale or mstals. All salts must be dried for

~»1 & st 105° unless othervise specified.

3

(CAUTION: ﬁnny setal salts are extremely toxic and may be faral if
-gwgllesad. Wash hande thoroughly after handling.) Typical etock
solution preparation procedures follow:

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

,.’.‘

7.3.7

Aluminum solution, stock, 1 sl = 100 ug Al: Dissolved 0.100 g
of sluminus metal 10 an acid mixgure of & ulL of (l+!) HC!

and | al of conc. HNO3 1o & beaker. Warm gently to effect
solution. When solution {s complete, traansfer quanticatively
to a liter flask, add an edditional 10 al of (1+i) HCl and
dilute to 1000 ml with delonized, distilled water,

Antimony solution stock, ! uL ® JOO ug Sb: Dissolve 0.2669 g
K(Sb0)C4E40¢ in deionized distilled water, add 10 ml (i+l1)

8Cl and dilute to 1000 ul with defonized, distilled water.

Arsenic solution, stock, 1 al ® 100 ug As: Dissolve 0.1320 g
of As303 1o 100 sl of defonized, dietilled water containing

0.4 g NaOH. Acidify the solution with 2 al conc. HNC; and
dilute to 1,000 al with deionized, distilled water.

Barium solution, stock, | mL « 100 ug Ba: Dissolve 0.1516 g

BaCly (dried at 250°C for 2 hra) in 10 al deilonized, distilled
water with 1 ul (l1+1) BCl. Add 10.0 mL (1+1) BCl and dilute
to 1,000 aL wich deionized, distilled water.

Seryllius solution, stock, 1 mL = 100 u- 3e: Do not drv.
Dissolve 1.966 g BeSO0,.4H70, 1in detoniz , distilled water,
add 10.0 sl conc. HNO3 sand dilute to 1,C." mlL with deionized,
distilled water.

Boron solution, etock, 1 sl = 100 B: Do mot dry. Dissclve

.5716 g anhydrous H3803 1n deionized, distilled water and
dilute to 1,000 al. Use a reagent meecing ACS specifications,
kaep the bottle tightly scoppered and store in a desiccator
to prevent the entrance of atmospheric mecisture.

Cadnius solution, stock, | al = 100 Cd: Dissolve 0.1142
g€ Cd0 io & minimum emount of (1+1) HNOjy. Heat to increase
rate of dissolution. Add 10.0 el conc. BNO, and dilute to
1,000 sL with deionized, distilled water.
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7.3'8

7.3.9

7.3.10

7.3.11

7.3.12

©7.3.13

7.3.14

7.3.15

7.3.16

7.3.17

7.3.18

Calcium solution, stock, | mL = 100 ug Ca: Suspend (.2498 ¢
CaCO3 dried at 180°C for ]| h before weighing in deionized,
distilled water and disgsolve cautiocusly with a minimum amount
of (l+1) HNO3. Add 10.0 mL conc. HNO3 and dilute to 1,000 wl
wich deionized, distilled water.

Chromium sclution, stock, | mL = 100 ug Cr: Dissolve 0.1923
g of Cr03 in deionized, distilled water. When solution is
complete acidify with 10 mlL conc. HNO3 and dilute to 1,000 ml
with deionized, distilled water.

Cobalt solution stock, 1 mL = 100 ug Co: Dfssolve 0.1000 g
of cobalt metal in a minimum amount of (l+l) HNO3. Add 10.0
ml (1+1) HC]l and dilute to 1,000 al with deionized, distilled
water.

Copper solution, stock, | mL = [00 ug Cu: Dissolve 0.1252
g Cu0 in a minipum amount of (1+1) HNO3., Add 10.0 al conc.
HNO3 and dilucte to 1,000 al with defonized, distilled water.

Iron solution, stock, ! mL = 100 ug Fe: Dissolve 0.1430 g
Fe303 {n a warm mixture of 20 mlL (1l+l) HCl and 2 ol of conc.
HNO3. Cool, add an additional 5 ml of conc. HNO3 and diluce
to 1,000 mL with defonized, distilled water.

Lead solurion, stock, ] aL = 100 ug Pb: Dissolve 0.1599 g
Pb(NO3)}2 in a minimum amount of (l+l) HNO3. Add 10.0 al of
conc. HNO3 and dilute to 1,000 mlL with deionized, distilled
wvater.

Magnesium solution, stock, ! mL = 100 ug Mg: Dissolve 0.1638
g Mg0 in a minimuam amount of (l+1) HNO3. Add 10.0 ml conc.
HNO3 and dilute to 1,000 wlL with deionized, distilled water.

Manganese solution, stock, 1 ml = 100 ug Mn: Dissolve 0.1000
g of manganese metal ih the acid mixture, 10 al conc. HCI
and 1 wl conc. HNO3, and dilute to 1,000 oL with deionized,
distilled wacer.

Molybdenum solution, stock, ! alL = 100 ug Mo: Dissolve
0.2043 g (NH,)2Mo0, in deionized, distilled water and dilute
co 1,000 mL.

Nickel solution, stock, 1 mwlL = 100 ug Ni: Dissolve 0.1000 g
of nickel metal in 10 ml hot conc. HNO3, cool and dilute to
1,000 ol with deionized, distilled water.

Potassium solutzion, stock, 1 mL = 100 ug K: Dissolve 0.1907
g KCl, dried at 110°C, in deionized, distilled wacer. Diluce
to 1,000 al.
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7.3.19 Salenium selution, otock, ] sl = 100 ug Se: Do mot dry.
“Disselve §.1727 g B35e03 (actual sssay 94.62) im deionized,
distilled mater oad quu to 1,000 al. .
l.--ho "‘i*-‘% . -
3 % A&;.J.!O uu solution, u:ock 1 ml = 100 ug $103: Do mot dry.
4., Tdsselve 0.4730 g "%a35103.9H30 in defonized, distilled water.

""“ p‘.i_---'; . - 44 10.0 aL conc. ENOj and dilute to 1,000 al vith delonized,
o ,_ﬁ Il.otu.hd wsater. '
e SR - LI

i .,! Jdl “S1lver solutien, steck, 1 sl = 100 ug Ag® Dissolve 0.1575 g
- g3 i{n 100 ul of deioniszed, discilled wmter and 10 &l conc.
By 3 #30y. #ilute to 1,000 nl vl.th dafonized, distilled water.
+¥.3.22 Sodium solution, stock, 1l aL = 100 ug Ka: Dissolve 0.2542 g
#aCl 1o defonized, disrilled water. Ad¢ 10.0 al conc. HNO;,
-and dilute to ),000 ul with delonized, distilled wacer.

7.3.23 Thallica eolution, stock, |l ul = J00 ug T1: Dissolve 0.1303
.§ TINO3 in defonized, distilled water. 4Add 10.0 al conc.
“ 'R0y and dilute to 1,000 mlL with deionized, distilled water.

7.3.24 Vapadium solution, stock, 1 al = 100 ug V: Dissolve 0.2297
NH,V03 {n & minisum emount of comc. BNO3. Beat to fucrease
rate of dissolution. 4Add 10.0 ml conc. HNO3 and dilute to
1,000 sl with deionized, distilled water.

7.3.25 Zinc solution, stock, 1l ml = 100 ug Za: Dissclve 0.1245 g
220 1o a minisum amount of dilute ENOj. 4Add 10.0 sl conc.
ENO3 and dilute to 1,000 al with deionized, distilled water.

7.4 Mixed calibration standard solutions — Prepare mized calibration
standard solutions by combining sppropriate volumes of the stock
solutions in volumetric flasks. (See 7.4.1 thru 7.4.5.) Add 2
al of (1+l) ENO4 snd 10 sl of (1+1) BCl and dilute to 100 al with
deionized, distilled water. (See Notes 1l and 6.) Prior to pre~
pariag the aized standards, each stock solution should de analyzed
sararately to dectermice possible spectral interference or the
pr 7ence of impurities. Care should be taken wheo preparing che
-uod standards that the elements are compatidle aod stable.

. Transfer the mixed standard solutions to a FTEP fluorocarbon or
wmnused polysthylens bottle for etorage. Fresh mixed standards
should be prepared @8 needed vith the realization that concentration
£an change ea agiag. -Calibration staadards must be initially
wverified using & quality control sample and monitored weekly for

- stabilicy (esse 7.6.3). Although not specifically required, some
" typlical calibration standard combinatioas follow when using those
opecific mvelengths listed in Table 1.

' 7.6.1 ~“Nized standard eolution I = Manganese, berylliua, cadafum,
lead, and sinc.

7.4.2 Mixed standarcd solution 1I — Barius, copper, iron, vanadium,
and cobalc.
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7.5

7.6.

7.4.3 Mixed standard solution 111 == Molybdenum, silica,
arsenic, and selenium.

7.4.4 Mixed standard solution IV — Calcium, sodium, potassium,
aluminum, chromium and nickel.

7.4.5 Mixed standard solution V -— Antimony, boron, magnesium,
silver, and thallium.

NOTE l: If the addition of silver to the recommended
acid combination results in an initial ‘ptecipitation
add 15 ol of deionized distilled water and warm the
flask until the solution clears. Cool and dilute to
100 al with deionf{zed, distilled water. For this
acid combination the silver concentration should be
limited to 2 mg/L. Silver under these conditions is
stable in a tap water matrix for 30 days. Higher
concentrations of silver require additional HCI.

Two types of blanks are required for the analysis. The calibration
blank {3.13) 1s used in establishing the analytical curve while the
reagent blank {(preparation blank, 3.12) is used to correct for
pessible contamination resulting from varying amounts of the acids
used in the sample processing.

7.5.1 The calibration blank is prepared by dilucting 2 al of (1+!)
HNOj and 10 aL of (i+l) HCl to 100 mL with deionized,
discilled water. (See Note 6.) Prepare a sufficient
gquantity to be used to flush the system between standards
and saamples.

7.5.2 The treagent blank {or preparation blank = See Exhibit E)
sust contain all the reagents and in the same volumes as
used {a the processing of the samples. The reagenc blank
sust be carried through the complete procedure and contain
the same acid concentration in t' final solution as the
sample soluzion used for analysi

In addition the calibration standards, an instrument check standard
(3.6), an interference check sample (3.7) and a qualiry control
sanple (3.8) are also required for the analyses.

7.6.1 The instrument check standard for continuing calibration
verification is prepared by the analyst by combining conm-
patible elements at a concentration equivalent to the mid-
point of their respective calibration curves. (See 10.1.3.)

7.6.2 The {nterference check sample is prepared by the analyst,
or obtained from EPA if available (Exhibic E).

7.6.3 The quality control sample for the initial calibration

verification should be prepared in the sawe acid marrix
as the calibration standards and in accordance with the
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10.

instructions provided by the supplier. EPA wil] efther
supply & quality control sample or information where one
of equal quality can be procured. {See 10.l.1.)

Procedure

8.1

8.2

als

Set up tostrument with proper operating parameters established :in
Section 6.2. The instrumeat mus! be allowed to become therzally
stable before beginning. This usually requires st leas: 30 min.
of operation prior to calibration.

Infciate appropriste operating configuration of computer.

Profile and calibrate instrument according to instrumen: manufac-
turer's recommended procedures, using mixed calibration stancard
solutions such as those described in Secction 7.4. Flush the systec
with the calibration blank (7.5.1) between sach standard. (See
NOTE 7.) Use the average intensity of multiple exposures for both
standardization and saaple analysis to reduce randon error, a
pinimum of two replicate exposures are requirted.

NOTE 7: For boron concentrations greater than 500 ug/L extended
flush times of | to 2 minutes may be required.

Begin the sample run flushing the system with the calibrazion blank
solution (7.5.1) betveen each sample. (See NOIE 7.) Analyze the
instrument check standard (7.6.1) and the calibration blank {7.5.1)
each 10 samples.

Calculacion

9.1

9.2

9.3

Reagent blanks (preparation blanks) should be treated as specified
in Exhibit E.

If dilutions were performed, the appropriate factor wmust be applied
to saaple va' -s.

Units must be learly specified.

Quality Contrel (Instrumental)

10.1

Check the instrument standardization by analyzing appropriate
qualicy control check scandards as follows:

i0.1.1 A quality control sample (7.6.3) must be used daily for the
initial calibration verification (See Exhibit E). A fresh
dilution of this saaple shall be anmalyzed every week there-
after to monitor cheir stability. If the results are not
within +10X of the true value listed for the contrcl sauple,
prepare a new calibratioc standard and recalibrate the
{nstrusent. 1f chis does not correct the problem, prepare a
new stock standard and a new calibration standard and repeat
the calibration.
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l1.

10.1.2 Analyze the calibration blank (7.5.1) at a fregquency of 10%.
The result should be within + contract required detection
levels (Exhibit C). If the result is not within the control
level, terminate the analysis, correct the problem and
recalibrate the instrument {See Exhibit E).

10.1.3 For continuing calibration verification, analyze an appro-
priacte instrument check standard (7.6.l) coutaining the
elepents of interest at a frequency of 102._, This check
standard is used to determine instrument drift. If agree-
ment 16 oot within 10X of che expected values, the analysis
is out of control. The analysis must be terminated, the
problem corrected, the instrument recalibracted, and the
preceding 10 samples reanalyzed (See Exhibic E).

10.1.4 To verify interelement and background correction factors
analyze the ICP interference check sample (7.6.2) at the
beginning, and end of the sample run or a mimimum of twice
per 8 hour work shift whichever is more frequent. The check
sample must be analyzed {nitially at least 5 times repeti-
tively to establish a mean value and standard deviation.
Results must fall within the established control limits. If
not, terminate the analysis, correct the problem, recalibrate
the instrument, and reanalyze the samples (See Exhibit E).
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Method 200.7 CLP-M (cont.)

TABLE 1| - RECOMMENDED WAVELENGTHS(Z) AND ESTIMATED
INSTRUMENTAL DETECTION LIMITS

Est{macted Uetection’

Element Wavelength, nm(1) Limic, ug/L(z)
Aluminum 308.215 45_ ‘
Antimony 206.833 32~
Arsenic 193,696 53
Barium 455,403 2
Beryllium 313.042 0.3
Boron 249.773 5
tadwoium 226.502 4
Calcium 317.933 1u
Chromiun 207.716 . 7
Cobalt 228.616 7
Ccpper 324.754 6
Iron 259,940 7
Lead 220,353 42
Magnesium 279.079 30
Manganese 257.610 2
Molybdenum 202.030 8
Nickel 231.604 15
Potassium 766,491 seeld)
Selenium 196.026 75
Silica (51i07) 288.158 58
Silver 328.068 7
Socium 588,995 29
Thallium 190.864 40
Vanadium 292.402 8
Zinc ) 213.856 2

(1)

(2)

(3)

The wavelengths listed are recommended because of their sensitivity and
overall acceptance. Other wavelength may be substituted if they can
provide the nesded sensitivity and are treated with the same corrective
techniques for spectral interference. (See 35.l1.1). The use of alternatce
wavelengths must be reported (in nm) with the sample data.

The estimated instrumental detection limits as shown are taken from

“Inductively Coupled Plasma-Atomic Emission Spectroscopy-Prominent Lines,”

EPA-6U0/4~79=017. They are given as a guide for an instrumental limit.
The actual mechod detection limits are sample dependent and wmay vary 3s
the sample macrix varies.

highly dependent on operating conditions and plasma position.
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TABLE 2. EXAMPLE OF ANALYTE CONCENTRATION EQUIVALENTS (mg/L) ARISING FROM
INTERFERENTS AT THE 100 mg/L LEVEL

Wavelength, interferent
Analyte nm Al Ca Cr Cu Fe Mg Mn Ni T v
Alumainum 308,215 - - - -- - - 0.2F  -- — 1.4
Ant imony 206.81) 0.47 - 2.9 - 0.08 -~ - - «25  0.45
Arsenic 193.696 1.3 - 0.46 -- -- -- -~ -- - 1.1
Barium 455,40) - - -= -- - -~ - -- -- -
Beryllium J13.o042 -- - -- ~-- -~ -- -~ - 0.06 0.05
Boron 249,713 0.04 - -- - 0.32 - - -- -~ --
Cadmium 226.502 - -- - - 0.0} ~= -~ 0.02 -- -
Calcium nz.9M - -- 0.08 -~ 0.01 0.01 0.06 -- 0.0 0.03
Chromium 267.716 - -- -— - 0.00) -- 0.04 -~ - 0.04
Cobalt 228.616 -- - 0.03 - 0.005 - -~ 0.0} 0.15 --
Copper 324.754 -- -- - - 0.3  -- - - 0.65 0.02
lron 259,940 -- -~ - - - -~ 0.12 -- -- --
Lead 220.35) 0.17 -- -- - -- -— -- -- -~ --
Magnesium 279.079 - 0.02 0.11 . ~-- 0.1} -— 0.25 -- 0.07 0.12
Manganese 257.610 0.005 -~ 0.0 "-- 0.002 0,002 -~ - - -—
Molybdenum  202.030 0.05  -- -~ - 0.0) - s --
Nickel 231,604 -- -- ~- - -- - -~ - - --
Selenfum 196.026 0,23 -= - - 0.09 -— - - - -
Silicon 288.158 -- -~ 0.7 - -- -- - ~- - 0.01
Sodlum 588.995 - - - —-= - - - - 0.08 -
Thallium 190,864 1}, 10 - -- -- -- -- -- -- -- -=
Vanadium 292.602 -— - - 0.09 - 0,005 - - - - - - n,n2 -

Zine 213,856 - - - - 0. 14 - - -~ - 0,9 -- -~
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Method 20u.7 CLP~-M (cont)

TABLE 3. INTEKFERENT AND ANALYTE ELEMENTAL CONCENTRATILONS USED
FOR INTERFERENCE MEASUREMENTS IN TABLE 2 (EXHIBIT D)

Analvtes (ag/L) Interferents (mg/L)
Al 10 Al ¢ 1000
As 10 Ca 1000
B 10 Cr 200
ga i Cu 200
Be i Fe 1000
Ca 1 Mg 1ovo
Cd 10 Mn 200
Co | N{ 200
Cr 1 Ti 200
Cu 1 v 200
Fe i
Mg 1
Mn 1
Mo 10
Na 10
Ni 1o
Pb 10
Sb 10
Se 10
Si l
Tl 10
) 1
Zn 48]

D-34



ATTACHMENT &
CALCIUM

Method 215.1 CLP-M* (Atomic Absorption, direct aspiration)

Optimum Concentration Range: 0.2-7 mg/l using a wavelength of 422.7 nn
Sensitivity: 0.08 mg/l
Decection Limit: 0.01 mg/l

Preparation of Standard Solution L4

I.

Stock Solution: Suspend 1.250 g of CaCOy (analytical reagent grade),
dried at 180°C for ] hour before weighing, in deionized distilled
wvater and dissolve cautiously with a mimimua of dilute RCl. Dilute t>
1000 ml with deionized distilled water. 1 ml = 0.5 mg G (50C mg./1).

Lanthanum chloride solution: Dissolve 29 g of LasC3y, slovly and in
saall portions, im 250 al econc. HCl (Laution: Reaction is violent)
and dilute to 500 wl with deionized distilled water.

Prepare dilutions of the stock calcium solutions to be used as calibra-
tion standards at the time of asalysis. To each 10 wl of calidbration
standard and sample alike add 1.0 ml of the lasthanum chloride solution,
1.e., 20 ml of standard or sacmple + 2 ml LaClld = 22 mi.

Instrupental Parameters (General)

l.
2.
3.
4.
5.

Notes

2.

3.

4.

Calcium hollow cathode lamp
Waveleangth: 422.7 om

Fuel: Acetylene

Oxidant: Adr

Type of flame: Reducing

Phosphate, sulfate and aluminup interfere but are masked by the addi-
tion of laanthanum. “ecause low calcfum values recult if the pH of the
sample {s above 7, both standards and samples are yrepared in dilute
hydrochloric acid solution. Concentrations of msgriosium greater than
1000 mg/1 also cause lovw calcium values. Concentrations of up to 50C
mg/l each of sodium, potassium and nitrate cause no interference.

Anionic chemical interferences can be expected if lanthanum is not used
in saaples and standards.

The nitrous oxide-scetylene flame will provide two to five times
greater sensitivity and freedom from chemical inteferences. lonization
interferences should be controlled by adding & large amount of alkali
to the sanple and standards. The analysis appears to be free frow
chesical suppressions in the mitrous oxide-scetylene flame. (Acomic
Absorption Newsletter l&, 29 [1975]).

The 239.9 om line aay also be used. This line has a relative sensi-
tiviey of 120.
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MAGNESIUM

Method 242.1 CLP-M* {Atomic Absorption, direct aspiratizsn)

Optimum Concentration Range: 0.02-0.5 mg/l using a wavelength of 285.2 nm
Sensitivity: 0.007 mg/1
Detection Limic: 0,001 mg/l

Preparaticn of Standard Solution

1.

3.

Stock Solution: Dissolve 0.829 g of magnesium oxide, Mg0 (analytical
reagent grade), in 10 ml of redistilled HNO3 and dilute to 1 licer
with deionized distilled water. 1 ml = 0,50 mg Mg (500 mg/l).

Lanthanum chloride solution: Dissclve 29 g of Laj03, slowly and in
small portions in 250 ml concentrated HCl (Caution: Reaction is
violent), and dilute to 500 ml with deionized distilled wacter.

Prepare dilutions of the stock magnesium solution to be used as

calibracion standards at the time of analysis. To each 0 ml volume -

of calibration standard ‘and sample slike add 1.0 ml of the lanthanua
chloride solution, i.e., 20 ml of standard or sample + 2 ml LaCly =
22 ml.

Instrumental Parameters (General)

Notes

l.

3.

Magnesium hollow cathode lamp
Wavelength: 285.2 nm

Fuel: Acetylene

Oxidant: Air

Type of flame: Oxidizing

The incerference caused by aluminum at concentrations greater than
2 ug/l is masked by addition of lanthanum. Sodium, potassium and
calcium cause no interference at concentrations less than 400 mg/l.

The following line nay also be used:
202.5 om Relative Sensitivicy 25

To cover the range of magnesium values normally observed in surface

wacers (0.1-20 mg/l), it is suggested that either the 202.5 nm line

be used or the burner head be rotated. A 90° rotation of the burner
head will produce approximately one~eighth the normal sensicivity.
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POTASSIUM

Method 258.1 CLP-M* (Atomic Absorption, direct aspiration)

Optimun Coocentratioo Range: 0.1-2 mg/l using & wavelength of 766.5 om
Sepsitivity: 0.04 wmg/l
Detection Limit: 0.0] mg/l

Preparation of Standard Solution

1. Stock Solution: Dissolve 0.1907 g of KC1 (analytigal reagent g;ade),
dried at 110°C, in deicnized distilled water and make up to ! liter.
1 mle=0.10mg K (100 mg/1).

2. Prepare dilutions of the stock solution to be used as calibration
standards at the tige of analysis. The calibration standards should
be prepared using the same type of acid and at the same concentration
as will result in the sample to be analyzed either directly or aiter
processing.

Instrumental Paraseters {(General)

Portassium hollow cathode lamp
Wavelength: 766.5 am

Fuel: Acetylene

Oxidant: AdrT

Type of flame: Slightly oxidizing

LV I o W
.

. a =

Notes

1. In sir-scetylene or other high tesperature flames (>2800°C), potassiun
can experience partial ionization which indirectly affects abscrption
sensitivity. The preseace of other alkall salts 1o the sazple can
reduce this fonizstion and thereby enhance analytical results. The
ionization supprassive effect of sodium is small if the ratic of XNa
to X 1s under 10. Any enhancemsent due to sodiun cau be stabilized by
adding excess sodium (1000 ug/ml) to both sample and standard solutions.
If more stringent control of fonization is required, the addition of
cesiun should be considered. Rasagent blanks must be asnslyzed co
correct for potassium impurities in the buffer zoue.

2. The 404.4 nw line may also be used. This line has a relative sensi-
tivicy of 500,

3. To cover the :zange of potassfium values normally observed in surface
vaters (0.1-20 ug/l), 1t is suggested thac the burmer head be rocaced.
A 90° rotation of the burner head provides approximately one-eighth
the acrumal seasitivity.
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SODIUM

Method 273,1 CLP-M* (Atomic Absorption, direct aspiration)

Optimum Coocentration Range: 0.03-1 wg/l using s wavelength of 589.6 nm
Semsizivicty: 0.015 mg/l
Detection Limic: 0.002 mg/l

Preparation of Standard Solutioms ¢ ‘
1. Scock Solution: Dissolve 2.542 g of NaCl (analytical reagent grade),
dried at 140°C, in deionized distilled water and make up to |l li-er.
l ol = 1 mg Na (1000 mg/1).

2. Prepare dilutions of the stock solution to be used as calibration
standards at the time of analysis. 7The calibration standards should
be prepared using the same type of acid and at the same concentration \br

as will result in the sample to be analyzed either directly or after
processing.

iastrumental Parameters (General)

!. Sodium hollow cathode lamp
2. Wavelength: 589.6 nm

3, Fuel: Acetylene

4, Oxidant: Air

5. Type of flame: Oxidizing

Notes

1. The 330.2 nmo resconance line of sodium, which has a relative sensizivicy
of 185, provides a coanvenient way to avoid the need to dilute more
concentrated solutions of sodium.

2. Low-temperature flames increase sensitivity by reducing the extent
of ionization of this easily ionized metal. Ionization may alsc be
controlled by adding potassium (1000 mg/l) to both stancards and
samples.

Bibliography

1. "Interim Methods for the Sampiing and Analysis of Priority Pollutancs
in Sedinments and Fish Tissue,” USEPA Environmental Monitoring and
Support Laboratory, Cincinnati, Ohio, August 1977, Revised October 198C.

2. Op. Cit. {¥#1), Methods 215.1 (Ca), 242.1 (Mg), 258.1 (K), 27333.1 (ja).
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l. Scope and Application

ATTACEMENT 5
MERCURY

Method 245.1 CLP-M* (Maoual Cold Vapor Technique)

1.1

1.2

¢

In addition to inorganic foraus of mercury, otgaﬁic mercurials

may also be present. These corganc-mercury cospounds will not
respond to the cold vapor atomic absorption technique unless theyx
are first broken down and converted to sercuric {ons. Potassius
permanganacte oxidizes many of these compounds, but recent studies
have shown that a nusber of organic mercurfals, {ncluding phenyvl
mercuric acetate and methyl mercuric chloride, are only partiallv
oxidized by this reagent. Potassium persulfate has been found to
give approximately 1002 recovery when used as the oxidant with
these compounds. Therefore, a persulfate oxidation step following
the sddition of the permanganate has been included te fnsure that
Organo-mercury compounds, i1f present, will be oxidized to the
mercuric ion before measurament. A heat step is required for
methyl sercuric chloride when present in or spiked to a natural
system. For distilled water the heat step is Dot necessary.

The range of the method may be varied through instrument and /or
recorder expansion. Using & 100 ml sample, & detection limit of
0.2 ug Hg/! can be achieved (see Appendix 11.2).

2. Summary of Method

2.1

The flameless AA procedure is a physical method based on the
absorption of radiation at 253.7 noms by mercury vapor. Organic
sercury compounds are oxidized and the mercury is reduced to the
elemental state and aerated from solution in a closed systex.

The mercury vapor passes through a cell positioned in the light
path of an atomic absorption spectrophotometer. Absorbance (peacx
height) is measured as a function of mercury concentration and
recorded in the usual msnner.

*CLP-M nodified for the Contract Laboratory Program
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Method 245.1 CLP-M (cont.)

3. Sample Hapdling and Preservation

3.1

Until more cooclusive data are obtained, samples should be
preserved by acidification with nitric acid to a pH of 2 or
lower fmmediately at the tigme of collection.

@ Interference

“.1

6.2

4.3

Possible interference from sulfide is eliminated by the addition
of potassium permanganate. Concentracions as high as 20 ng/l of
sulfide as sodium sulfide do not interfere with the recovery of

added inorganic mercury from distilled water.

Copper has also been reported to interfere; however, copper
concentrations as high as 10 mg/l had no effect on recovery of
mercury from spiked samples.

Sea waters, brines and industrial effluents high in chlorides
require additional permanganate (as much as 25 ml). During the
oxidation step, chlorides are converted to free chlorine which
will also absorb radiation of 253 nm. Care must be taken co
assure that free chlorine is absent before the mercury is reduced
and swept iato the cell. This may be accomplished by using an
excess of hydroxylamine sulfate reagent (25 ml). In addition,
the dead air space in the BOD bottle must be purged before the
addition of stannous sulfate. Both inorganic and organic mercury
spikes have been quantitatively recovered from the sea water using
this technique.

Interference from certain volatile organic materials which will
absorb at this wavelength is also possible. A preliminary run
without reagents should determine if this type of interference is
present (see Appendix ll.l).

S. Apparatus

5.1

Atomic Absorption Spectrophotometer: (See Note 1) Any atomic
absorption unit having an open sample presentation area in which

to mount the absorption cell is suitable. Instrument settings
recommended by the particular manufacturer should be followed.

NOTE 1: Instruments designed specifically for the measurement

of mercury using the cold vapor technique are commercially available
and may be substituted for the atomic absorption spectrophotomecer.
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Method 245.1 CLP-M (cont.)

5.2

3.3

5.4

5.5

5.6

5.8

Mercury Hollow Cathode Lamp: Westinghouse WL-22847, argon filled,
or equivalesnt.

Recorder: Any mslti-range variable speed recorder that 1s compatible
with the UV detection systens is suitable.

Absorption Cell: Standard spectrophotoseter cells 10 ca long, having
quartz end wvindows aay be used. Suitable cells may be constructed
from plexiglass tubing, 1” 0.D. X 4-1/2". The ends are ground per-
pendicular to the longitudinal axie and quartz wiodows (1~ diameter

X 1/16" thickness) are cemented {o place. The cell 1s strapped to

a burner for support and aligned in the light beam by use of two 2~
by 2" cards. Ome inch diameter holes are cut in the middle of each
card; the cards are then placed over each end of the cell. The cell
is then positioned and adjusted vertically and horizontally to fing
the saximusm transaittance.

Air Pusp: Any peristaltic pump capable of delivering ! liter of air
per minute may be used. A Masterflex pump with electronic spee:
control has been found to be satisfactory.

Flownmeter: Capable of measuring an air flow of 1 liter per minute.

Aeration Tubing: A straight glass fit having a coarse porosi:v.
Tygon tubing 1s used for passage of the mercury vapor from the
sample bottle to the absorption cell and return.

Drying Tube: 6" X 3/4" diameter tube containing 20 g of magnes:iuc
perchlorate (see Note 2). The apparatus is sssembled as shown in
Figure }.

NCTE 2: 1In place of the magnesium perchlorate drying tube, a szall
reading lamp with 60k buldb may be used to prevent condensation of
poisture i{nside the cell. The lamp is positionad to shine on the
absorption cell saintaining the air tesperature in the cell abdou:
10°C above ambient.

6. feagents

b.l

6.2

Sulfuric Acid, Conc: Reagent grade.

6.1.1 Sulfuric acid, 0.5 N: Dilute 14.0 ml of conc. sulfuric acic
to 1.0 liter.

Nitric Acid, Conc: Reagent grade of low mercury content (see No:e

3). NOTE 3: 1If a high reagect blank is obtaioed, it may be neces-
sary to distill the nitric acid.
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Merhod 245.! CLP=-M (cont.)

6.3

6.7

Stannous Sulfate: Add 25 g stannous sulfate to 250 mi of CO.S5

N sulfuric acid. This mixture is a suspension and should be
stirred continuously during use. (Stannous chloride may be used
in place of stannous sulfate.)

Scdium Chloride-Hyroxylamine Sulfate Solution: Dissolve 12 g of
sodium chloride and 12 g of hydroxylamine sulfate in distilled
water and d{lute to 100 ml. (Hydroxylamine hydrochloride may be
used in place of hydroxylsmine sulfate.) €

Potassium Permanganate: 52 solution, w/v. Dissolve 5 g of
potassium permanganate in 100 ml of discilled water.

Potassium Persulfate: 5% solution, w/v. Dissolve 5 g of potassium
persulfate in 100 ml of distilled water.

Stock Mercury Solution: Dissolve 0.1354 g of wercuric chloride in
75 ml of distilled water. Add 10 ml of conc. nitric acid and
adjust the volume to 100.0 ml. ! =ml = | mg Hg.

O—-
AIR PUMP

DESICCANT *
\ El — Y AL
ABSORPTION SCRUBBER

 aUBBLER » < CONTAINING
<«}BUEBLE CELL CERCRy

) W

SAMPLE SOLUTION ABSOREBING
IN BOD BOTTLE MEDIA

Figure 1. Apparatus for Flameless Mercury Uetermination.
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Method 245.1 CLP-M (cont.)

6.8

Workiog Mercury Solution: Make successive dilutions of the stock
mercury solution to obtain a working standard containing 0.1 ug per
ml. This working standard and the dilutions of the stock mercury
solution should be prepared fresh daily. Acidity of the working
standard should be maintsined at 0.152 nitric acid. This acid
should be added to the flask &s needed before the addition of the
aliquot. ¢

¢

7. Calibration

7.1

Tranefer 0, 0.5, 1.0, 5.0 and 0.0 ml sliquots of the working
mercury solution containing O to 1.0 ug of sercury to a series of
300 ml BOD bottles. Add enough distilled wvater to each bottle to
make a total volume of 100 ml. Mix thoroughly and add 5 al of conec.
sulfuric acid (6.1) and 2.5 al of conc. aftric acid (6.2) to each
bottle. Add 15 ml of XMnO;, (6.5) solution to each bottle and allow
to stand et least 15 minutes. Add 8 ml of potassium persulfate (6.6)
to each bottie and heat for 2 hours in a vater bath maintained at
95°C. Alternatively, cover the BOD bottles with foil and hea:

in an sutoclave for 15 minutes st 120°C and 15 lbs. Cool anc

add 6 m]l of sodium chloride-~hydroxylamine sulfate solution

(6.4) to reduce the excess permanganate. When the solution

has been decolorized vait 30 seconds, add 5 ml of the stannocus
sulfate solutfion (6.3) and immediately sttach the bdottle to the
aeration apparatus forming a closed system. At this point the
sample is allowed to stand quietly without manual agitation. The
circulating puap, vhich has previously been adjusted to a rate of

1 liter per minute, is allowed to run continuously (see Nore 4&).

The absorbance vill increase and reach maximum within 30 seconds.

As soon as the recorder pen levels off, spproximstely | minute,

open the bypass valve and continue the seration until the absorbance
returns to its minisua value (see Note 5). Close the bypass valve,
remove the stopper and frit frowm the BOD bottle and continue the
aerazion. Proceed with the standards and construct a standard
curve by plotting pesk height versus aicrograms of esrcury.

NOTE &4: An ope-: system where the mercury vapor is passed through
the absorption cell only once may be used instead of the closed
system.

NOTE 5: Because of the toxic nature of sercury vapor precaution
must be taken to avoid its inhalation. Therefore, a bypass has
been included in the syscem to either vent the mercury vapor into
an exhaust hood or pass the vapor through some absorbing media,
such as:

a)} equal voluses of 0.1 M KMnO,, and 102 H,yS0,
b) 0.25% iodine in a 32 a KI solution



Method

al

10-

8.1

9"

9.2

9.3

245.]1 CLP-M (conr.)

A specially treated charcoal that will adsorb mercury vapor 1s also
available from Barnebey and Cheney, E. 8th Ave. and N. Cassidy Sc.,
Columbus, Ohio 43219, Cat #580-13 or #580-22.

Procedure

Transfer 100 ml, or an aliquot diluted to 100 ml, cgntaining not

more than 1.0 ug of mercury, to a 300 ml BOD bottle. Add 5 ml of
sulfuric acid (6.1) and 2.5 wl of conc. nitric acid (6.2) wixing
after each additon. Add 15 ml of potassiua permanganate solution
(6.5) to each sample bottle (see Note 6). For sewage samples
additional permanganate may be required. Shake and add additional
portions of potassium permanganate solution, if necessary, until the
purple color persists for at least 13 minutes. Add 8 ml of potassium
persulface (6.6) to each bottle and heat for. 2 hours in a water bath
at 95°C.

NOTE 6: The same amount of KMnC, added to the samples should be
present in standards and blanks.

Cool and add 6 ml of sodium chloride~hydroxylamine sulfate (6.4) to
reduce the excess permanganate {see Note 7). After a delay of at
least 30 seconds add 5 ml of stannous sulface (6.3) and immediacely
attach the bottle to the aeration apparatus. Continue as described
under Calibration.

NOTE 7: Add reductant in 6 ml increments unti]l KMnO, {s completely
reduced.

Calculation

Deteraine the peak height of the unknown from the chart and read
the mercury value from the standard curve.

Calculate the mercury concentration in the sample by the formula:

ug Hg in 1,000
. ug Hg/1l = aliquot X

volume of aliquot in al

Report mercury concentrations as follows: Below 0.2 ug/l, 0.2U;
between 0.2 and 10 ug/l, one decimal; above 10 ug/l, whole numbers.

Appendix

10.1

While the possibility of absorption from certain organic substances
actually being present in the sample does exist, EMSL has not encoun-
tered such samples. This {s menrioned only to caution the analyst
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Method 245.! CLP-M (cont.)}

10.2

10.3

of the possidility. A simple correction that msy be used is as
follows: 1f an interference has been found to be present (4.4), the
sanple should be analyzed both by using the regular procedure ard
again under oxidizing conditions only, that is without the reducing
relgenté. The true mercury value can then be obtained by subtracting
the two values. ¢

If additional sensitivity is required, s 200 ®l sample with
recorder expansion may be used provided the instrument does not
produce undue noise. Using a Coleman MAS-50 with a drying tube
of magnesium perchlorate and a variable recorder, 2 mv was se:
to read full scale. With these condicions, and discilled water
solutions of mercuric chloride at concentrations of 0.15, 0.1C,
0.05 and 0.025 ug/l the standard devistions were +0.027, +0.0CCc,
+0.0! and +0.004. Percent recoveries at these levels were iC7,
83, 84 and 96Z, respectively. .

Direcrions for the disposal of mercurv=-containing wastes are
given in ASTM Standards, Part 31, “Water”, p. 349, Method D3I22
{1976).

Bibliographv

l.

2,

Kopp, J. F., Longbottom, M. C. and Lobring, L. B. ~“Cold Vapor
Method for Determining Mercury”, AwWA, vol. &4, p., 20, Jan. 197C.

Annual Book of ASTM Standards, Parc 31, “Water™, Scandard D3Il13:-712,
p. 343 (1976).

Standard Methods for the Examination of Water and Wastewater lath
Edition, p. 156 (197%).
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ATTACHMENT 5a
MERCURY

Method 245.2 CLP-M* (Automated Cold Vapor Technique)

1. Scope and Applicartien

l.l The working tange is 0.2 to 20.0 ug Hg/l.

2. Summarv of Method [ 4

2.1 The flameless AA procedure is a physical method based on the
absorption of radiation at 253.7 nm by mercury vapor. The mercury
is reduced to the elemental state and aerated from solution. The
mercury vapor passes through a cell positioned in the light path of
an atomic absorption spectrophotometer. Absorbance (peak heighr) is
measured as a funcrtion of mercury concentraction and recorded in the
usual manner.

2.2 In addition to inorganic forms of mercury, organic mercurials may
also be present. These organo—mercury compounds will not respond
to the flameless atomic absorption technique unless they are first
broken down and converted to mercuric fons. Potassium permanganate
oxidizes many of these compounds, but recent studies have shown that
a number of crganic mercurials, including phenyl mercuric acetate
and methyl mercuric chloride, are only partially oxidized by this
reagent. Potassium persulfate has been found to give approximately
100X recovery when used as the oxidant with these compounds. There-
fore, an autowmated persulfate oxidation step following the automated
addition of the perzanganate has been included to insure that organo-
mercury compounds, if present, will be oxidized to the mercuric ion
before measurenent.

3. Sacple Handling and Preservation

3.1 Until = . conclusive data are obtained, samples should be preserved
by acidi. zation with nitric acid to a pH of 2 or lower immediately
at the time of cbllection(l) (see Exhibdit F).

* CLP-M Modified for the concract Laboratory Prograo
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Method 245.2 CLP—M (cont.)

4.

Interference (see NOTE })

‘.1

4.2

4.3

Some sea vaters and waste-waters high in chlorides have shovm a posi-
tive interference, probably due to the formation of free chlorine.

Interference from certain volatile organic materials which will
absord at this wavelength is also possible. A Preliminary run under
oxidizing conditions, without stannous sulfate, would determine 1¢
this type of interference is present.

Formation of a heavy precipitate, in some wastewvarters and effluen:s,
has been reported .upon addition of concentrated sulfuric acid. If
this is encountered, the problex sasnple cannot be analyzed by this
method.

Samples containing solids must be blendea and then mixed while being
sampled if total mercury values are to be reported.

NCTE 1: All the above interferences can be overcome dy use of the
Manual Mercury sechod.

Apparatus

5.1

5.2
5.3

5.4

5.5

Technicon Auto Analyzer or equivalent instrumentation consisting off
5.1.1 Sampler Il with provision for sample mixing.

5.1.2 Manifold.

5.1.3 Proportioning Pump II eor III.

5.1.4 High temperature heating bath with two distillation coils
(Technjicon Part #116-0163) in series.

Vapor-liquid separater (Figure 1).
Absorption cell, 100 wm long, 10 wm diameter with quartz windows.

Atomic Absorption Spectrophotometer (see Note 2): Any atomic
absorption Jnit having an open sample presentation area in which
to sount the absorption cell is suitable. Instrument settings
recommended by the particular sanufacturer should be followed.

NOTE 2: Instruments designed specifically for the measurement of
mercury using the cold vapor technique are commercially
available and may be subscituted for the atomic absorption
spectrophotometer.

Mercury Hollow Cathode Lamp: Westinghouse WL-22847, argon filled,
or equivalent.
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Method 2-5.2 CLP-M (cont.)

5.6

Recorder: Any multi-range variable speed recorder that is compat-
ible with the UV detection system is suitable.

Note 2: 1In place of the magnesium perchlorste drying tube, a small
reading lamp with 60W bulb may be used to prevent condensation
of molsture inside the cell. The lawp is positioned to shine
on the absorption cell maintaining the air temperatuge in the
cell about 10°C above ambient. r

Reagents

6.1

6.3

6.5

6.6

6.8

Sulfuric Acid, Conc: Reagent grade

6.1.1 Sulfuric acid, 2 N: Dilute 56 ml of conc. sulfuric acid to
l liter with distilled water.

6.1.2 Sulfuric acid, 10%: Dilute 100 =1 conc. sulfuric acid to
! liter with distilled water.

Nitric acid, Conc: Reagent grade of low mercury content.

6.2.1 -Nitric Acid, 0.5% Wash Solution: Dilute 5 @l of concentrated
nitric acid to 1 liter with distilled water.

Stannous Sulfate: Add 50 g stannous sulfate to SO0 @l of 2 N
sulfuric aeid (6.1.1). This mixture is a suspengion and should be
stirred continuously during use.

NOTE 3: Scannous chloride may be used in place of stannous sulfate.
Sodium Chloride-Hydroxylamine Sulfate Solution: Dissolve 30 g of
sodium chloride and 30 g of hydroxylamine sulfate in distilled

water to 1 licer.

NOTE &4: Hydroxylamine hydrochloride may be used in place of
hydroxylaaine sulfate.

Potassium Permanganace: 0.3% solution, w/v. Dissolve 5 g of
potassium permangsnate in | liter of distilled water.

Potassium Permanganate, 0.1 N: Dissolve 3.16 g of potassiunm
permanganate in distilled water and dilute to 1 liter.

Prtacsium Persulfate: 0.5% solution, w/v. Dissolve 5 g potassium
persulfate in | liter of distilled water.

Stock Mercury Solution: Dissolve 0.1354 g of mercuric chloride in

75 @l of distilled water. Add 10 m] of conc. nitric acid and
adjust the volume to 100.0 ml. {.0 ml = [.0 mg Hg.
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Method 245.2 CLP-M (cont.)

6.9 Working Mercury Solution: Make successive dilutiouns of the stock
sercury solution (6.8) to obtain e working standard containing C.!
ug per ml. Tbis working standard and the dilutions of the stock
mercury solution should be prepared fresh daily. Acidity of the
vorking standard should be maintained ot 0.152 nitrtc scid. This
acid should be added teo the flask as needed before the addition of
the aliquot. Prom this solution prepare standards containing O 2,
0.5, 1.0, 2.0, 5.0, 10.0, 15.0 and 20.0 ug Bg/l.

6.]0 Air Scrubber Solution: Mix equal volumes of 0.1 N potassium
permanganate (6.6) and 102 sulfuric acid (6.1.2).

7. Procedure
7.1 Set up manifold as shown {n Figure 2.

7.2 Feeding all the reagents through the system with acid wash solution
(6.2.1) through the sample line, adjust hearing bath to 105°C.

7.3 Turn on atomic absorption spectrophotometer, adjust jastrymen:
settings as recommended by the manufacturer, align sbsorption cell
in light path for maximum transmiztance and place heat lamp direc:ly
over absorption cell.

7.4 Arrange working mercury scandards from 0.2 to 20.0 ug Hg/l in sampler
and start sacpling. Complete loading of sample tray with unknown
samples.

7.5 Prepare standard curve bv plotting pesk height of processed standaris
against concentration values. Determine concentration of sampies by
comparing sample peax height with standard curve.

NOTE 5: Because of the toxic nature of mercury vapor, precaution
wmust be taken to avoid {ts inhalation. Venting the mercury vapor
into an exhaust hood or passing the vapor through some abscrbing
nedia such as:

a) equal volumes of 0.1 N KMnO,(6.6) and 103 B9S0, (6.1.2).
b) 0.252 fodine in a 3T Kl solution, is recommended.

A specially treated charcoal thar will adsorb mercury vapor is also
availale from Barmebey and Cheney, E. Bth Ave. and North Cassidy St.,
Columbus, Ohio 43219, Cat, #580-13 or #380-22.

7.6 After the analysis is complete put all lines except the H,S0, line
in distilled water to wash out system. After flushing, wash out the
H750, line. Also flush the colls in the high temperature heating bath
by pumping stannous sulfate (6.3) through the sample lines followed
by discilled water. This will prevent build-up of oxides of manganese.
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Method 245.2 CLP~M (cont.)
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ATTACHMENT 6
MERCURY (in Sediments)

Method 245.5 CLP-M* (Manual Cold Vapor Technique)

Scope and Application ¢

1.1

1.2

f

This procedure measures total mercury (organic and inorganic) in
solls, sedimencs, bottom deposits and sludge type materials.

The range of the method is 0.2 to 5 ug/g. The range may be ex:ence:
sabove or below the normal range by increasing or decreasing sample
size or through instrument and recorder control.

Summary of Method

2.1

2.2

A wveighed portion of the sample is acid digested for 2 minutes at
Y5°C, followed by exidation with porassiuc permanganate and potassiuc
persulfate. Mercury in the digested sample is then measyrec by the
conventicnal cold vapor technique.

An zlternate digestion involving the use of an sutoclave is describe:
in (b.2).

Sample Handling and Preservation

3.1 Because of the extreme sensitivicty of the analytical procedure and
the omnipresence of mercury, care must be taken to avoid extranesus
contaminacion. Sampling devices and sample contsisers gshould bde
ascertained to be free of mercury; the sample should not be exposed
to any condition i{n the laborstory that may result in contact or
air-borne mercury contamination.

3.2 Refrigerate solid samples upon receipt.

3.3 The sample should be snalyzed without drying. A separate 2 solids
determination is rtequired. (Exhibit D, Actachment 9).

Interferences

4.1 The same types of iloterferences that may occur in water samples ave

also possible with sadiments, f.e., sulfides, high copper, high
chlorides, etc.

*CLP-M modified for the Contract Labeoratory Program
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Method Z245.5 CLP-M {cont.)

5.

4.2

Volatile materials which absorb at 253.7 nm will cause a positive
fnterference. In order to remove any interfering volatile materials,
purge the dead air space in the BOD botcle before cthe addition of
srannous sulfate.

Sample containing high concentrations of oxidizable organic materials,
as evlidenced by high chemical oxygen demand values, may not be com-
pletely oxidized by this procedure. When this occurs, the recovery

of organic mercury will be low. The problem can b€ eliminaced by
reducing the weight of the original sample or by increasing the
amount of potassium persulfate (and consequently stannous chloride)
used in the digestion.

Agga ratus

5.1

5.5

5.6

Atomic Absorption Spectrophotometer {see Note 1): Any atomic absorp-
tion unit having an open sapple presentation area in which to mount
the absorption cell is suitable. Instrument serrings recommended by
the particular manufacturer should be followed.

NOTE 1: Instruments designed specifically for the measurement of
nercury using the cold vapor technique are commercially available
and may be substituted for the atomic absorption spectrophotometer.

Mercury Hollow Cathode Lamp: Wescinghouse WL~22847, argon filled,
or equivalent.

Recorder: Any multi-range variable speed recorder that {s compatible
with the UV detection system is suitable.

Absorption Cell: Standard spectrophotometer cells !0 cm long, having
quatrzz end windows may be used. Suitable cells many be constructed
from pexiglass tubing, 1~ 0.D. X 4-1/2". The ends are ground perpen-
dicular to :the longitudinal axis and quartz windows (!” diamecer X
1/16" thr zkness) are cemented in place. Gas inle. 4 outler ports
(also of ;lexiglass but 1/4” 0.D.) are attached app -imately 1/2"
from each end. The cell is strapped to a burner for support and
aligned in the light beam to give the maximum transaittance.

NOTE 2: Two 2” X 2" cards with one inch diameter holes may be
placed over each end of the cell to assist in positioning the cell
for maximum Ccransmiccance.

Alr Pump: Any peristalctic pump capable of delivering I liter of air
per minute may be used. A Masterilex pump with electronic speed
control has been found to be satisfatory. (Regulaced compressed air
can be used in an open one-pass syslem.)

Flowmeter: Capable of measuring an air flow of | liter per minute.
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Method 245.5 CLP-M (cont.)

6'

5.7

5.8

Aeration Tubing: Tygon tubing is used for passage of the mercury
vapor from the sample bottle to the absorption cell and returs.
Scraight glass tubing terminating in & cosrse porous frit is used
for eparging air into the sample.

Dryiog Tube: 6" X 3/4” diameter tube containing 20 g of lngnésium
perchlorate (see Note 3). The apparatus $s asseésbled as shown in
the accompanying diagram.

NOTE 3: 1In place of the magnesium perchlorate dryiag tube, & small
reading lamp with 60W bulb may be used to prevent condensation of
moisture Snside the cell. The lamp is positioned to shine on the
absorption cell maintaining the air temperature in the cell about
10°C above asmbient.

Reagents

6.1
6.2
6.3

6.5

6.6

6.7

6.8

Sulfuric acid, conc.: Reagent grade of low mercury content.
Nitric acid, conc.: Raagent grade of low mercury content.

Stannous Sulfate: Add 25 g stannous sulfate to 250 ml of 0.5 N
sulfuric acid (6.2). This mixture is a suspension gnd should be
stirred continuously during use.

Sodium Chloride-Bydroxylamine Sulfate Solution: Dissolve 12 g of
sodium chloride and 12 g of hydroxylamine sulfate in distilled water
and dilute to 100 ml.

NOTE 4: A 10% solution of stannous chloride mauy be substituted
for (6.3) and hydroxylaaine hydrochloride may be used in place of
hydroxylamine sulfate in (6.4),

Potassius Permanganate: 5% solution, w/v. Dissolve 5 g of sotassium
persanganate in 100 ml of distilled water.

Potassium Persulfate: 52 solution, w/v. Dissolve 5 g of potassium
persulfate in 100 ml of distilled water.

Stock Mercury Solution: Dissolve 0.1354 g of sercuric chloride in
75 ml of disctilled water. Add ml of conc. uitric acid and adjust
the voluse to 100.0 al. 1.0 = 1.0 mg Hg.

Working Mercury Solution: Make successive dilutions of the stock
mercury solution (6.7) to obtain s working standard coantaining 0.l
ug/ml. This vorking standard and the dilution of the stock mercury
sclutions should be prepared fresh daily. Acidity of the working
standard should be mainctsined at 0.13% aicric acid. This scid
should be added to the flask as needad before the addition of the
aliquot.
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Method 245.5 CLP-M (cont.)

7. Calibration

7.1

Traonsfer 0, 0.5, 1.0, 5.V and 10 ml aliquots of the working mercury
solutions (6.8) containing O to {.0 ug of wmercury to a series of 300
ml BOD bottles. Add enough distilled wvater to esach bottle to make a
total volume of 10 ml. Add 5 ml of conc. US04 (6.1) and 2.5 ml of
conc. HNO3 (6.2) and heat 2 minutes in a water bach at 95°C. Allow
the sample to cool and add 50 ml distilled water, 15 al of KMnO,
solution (6.5) and & ml of porassium persulfate solution (6.H) to
each bottle and return to the water bach for 30 mfnutes. Cool and
add 6 ml of sodiuam chloride-hydroxylamine sulfate solution (6.4) to
reduce the excess permanganate. Add 50 ml of distilled vater.
Treating each bocrtle individually, add 5 ml of stannous sulfate
solution (6.3) and {mmediately attach the bottle to the aeration
apparatus. At this point the sample is sllowed to stand quietly-
wirthout manual agitation. The circulating puap, which has previously
been adjusted to a rate of | liter per minute, 1s allowved to run
continuously. The absorbance, as exhibited either oo the spectro-
photoaseter or the recorder, will increase and reach saximum withino
30 seconds. As soon as the recorder pen levels off, approximately |
minute, open the bypass valve and continue the aeration uncil the
absorbance returns to its aminimum value (see Note 5). Close the
bypass valve, remove the fritted tubing from the BOD boctle and
continue the aeration. Proceed with the standards and-construct a
standard curve by plotting peak height versus micrograms of mercury.

NOTE 5: Because of the toxic nature of mercury vapor precaution
must be taken to avoid its inhalation. Therefore, a bypass has been
included in the system to either vent the amercury vapor into an
exhaust hood or pass the vapor through some absorbing medis, such as:

a) equal volumes of 0.1 N KMnO, and 10% H;50,
b) 0.25% ifodine in & 3% KI solution

A specially treated charcoal that will abs~rb mercury vapor is also
available from Barnebey and Cheney, E. 8 avenue and N. Cassidy
Steet, Columbus, Ohio 43219

8.. Procedure

b.l

Weigh s representative 0.2 g portion of wet sample and place in the
bottom of a BOD bottle. Add 5 al of sulfuric scid (6.1) and 2.5 aml
of concentrated nitric acid (6.2) mixing after each addition. Heat
two ninutes in a water bath at Y5°C. Cool, add 50 ml distilled
water, 15 al potassium permanganate solution (6.5) and 8 ml of
potassiua persulfate solution (6.6) to each sample bottle. Mix
thoroughly and place in the water bath for 3¢ ainutes at 95°C. Cool
and add & al of sodium chloride-hydroxylamine sulfate (6.4) to reduce
the excess permanganate. Add 55 oL of distilled water. Treating
each bottle individually, add 5 mL of stannous sulfate (6.3) and
immediacely attach the bottle to the aeration apparatus. Continue
as described under (7.1).
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Method 245.5 CLP-M (cont.)

8.2

An alternate digestion procedure employing an autoclave may alsc be
used. Io this method 5 ul of conc. M350, and 2 =l of conc. HNO;

are added to the 0.2 g of sample. 5 ml of saturated KMnO, solution
and 8 al of potassius persulfste solution sre added and the bottle is
coverad with s piece of aluminum foil. The sample 1is autoclaved at
121°C and 15 lbe. for 15 minutes. Cool, make up to a volume of 100
ml with distilled vater and add 6 ml of sodium chloride=hydroxylaamine
sulfste solution (6.4) to reduce the excess parmsnganate. Purge the
dead air space and continue as described under (f.1).

9. Calculations

9.1

9.2

9.3

H-anure the pesk height of the anknovn from thl chart and read the
sercury value from the standard curve.

Calculate the mercury concentration in the sample by the formula:

ug Hz {o the aliguot
ug Hg/g = wt of the aliquor in gms (based upon dry wt of the sample)

Raport sercury concentrations as follows: Below 0.1 ug/gm, 0.1U;
between 0.1 and 1 ug/gm, to the nearsst 0.0l ug; betveen ] and 10
ug/gm, to nearest 0.1 ug; sbove 10 ug/gm, to nearest ug.
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ATTACHMENT 7

CYANIDE, TOTAL (in Water)

Method 335.2 CLP-M* (Titrimetric; Manual Spectrophotometric;

Semi-Autosated Spectrophotometric)

Scope and Application ¢

f.l

1.2

1.3

1.4

s
This method is applicable to the determination of cyanide in drinking,

surface and saline waters, domestic and industrial wastes.

The titration procedure using silver nicracte with p-dimethylamino-
berz alrhodanine f{ndicator is used for measuring concentrations of

cyanide exceeding | wg/l (0.25 mg/250 ml of absorbing liquid).
(Option A}

The manual colorometric procedure is used for concentrations below
1 mg/l of cyanide and is sensicive to abdbout 0.02 =mg/l. (Opcion B)

The working range of the semi-automated spectrophotometric method
is 0.005 to 0.200 mg/1l. Higher level samples must be diluted to
fall within the working range. (Option C)

Sucmnary »f Method

2.1

2.2

2‘3

The cyvanide as hydrocyanic acid (HCN) is released from cyanide
couplexes by means of a reflux-discillation operation and absorbed
in a scrubber containing sod{um hydroxide solution. The cyanide ion
in the absorbing solution is then determined by volumetric titration
ot colorimectrically.

In the colorimezric measurement the cyanide is converted to cyanogen
chloride, CNCl, by reaction with chloramine-=T at a pH less chan 8
without hydrolyzing to the cyanate. After the reaction is complete,
color is formed on the addition of pyridine-pyrazolone or pyridine-
barbituric acid reagent. The absorbance is read at 620 na when
using pyridine-pyrazolone or 378 nm for pyridine-barbituric acid.

To obtain cclors of comparable intensity, it {s essential to have
the same salt content in both the sample and the standards.

The titimetric measurement uses a standard solution of silver nitrate
to titrate cyanide in the presence of a silver sensitive indicator.

*CLP-M Modified for the Contract Laboratory Program
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Method 335.2 CLP-M (cont.)

3'

Definitions

i.1

Sanple Bandling and Preservation

‘Ix

4.2

4.3

Cyanide i» deffned as cyanide fon and complex cyanides converted to
bydrocyanic acid (HCN) by resction 1ao s reflux syetes of a aineral
acid {n the presence of magnesiua fon. .

L3
.

All bottles must be thoroughly clesnsed and rinsed to remcve soluble
saterisl from containers.

Ozidizing agencs such as chlorine decompose most of the cyanides.
Test a drop of the sample with potassium i1cdide=-starch test paper
{Kl=-starch paper); a blue color indicates the need for treatment.
Ade ascorbic scid, a fev crystals at a time, until a drop of sazple
produces ao color on the indicator paper. Then add sc additional
0.6 g of ascorbic acid for each liter of sample volume.

Saaples must be preserved with 2 ml of 10 N sodium hydroxide per
liter of sample (pH> 12) at the time of collection (see Exhibit F).

Samples should be analyzed as rapidly as possible afrer collection.
The samples must be stored 1o a refrigerator or in an ice chest
filled with water and ice to maintain s ctemperature of 4°C (see
Exhibic F).

loterfetrences

5.1

3.2

5.3

Interferences are eliminated or reduced by using the distillation
procedure described in Procedure 8.1.

Sulfides adversely affect the colorimetric and titration procedures.
If a drop of the discillate on lead scetate test paper indicates the
presetce of sulfides, treat 25 al more of the sample than that required
for the cyanide determination with powdered cadaium carbonate. Yellow
cadaium sulfide precipitates if the sample contains sulfide. Repeat
this operation until & drop of the treated sample sclution does nor
darken the lesd acetste test paper. Tilter the solution through a

dry filter paper into 8 dry beaker, and from the filtrate ssasure

the sasple to be usad for analysis. 4&woid & large excess of cadoium
carbonate snd a long contact time iu order to minimize s loss by
complezation or occlusion of cyanide on the precipitated material.
Sulfides should be removed prior tc preservation with sodius hydroxide
as dascribed 1n &.3.

The presance of surfactants may csuse the sample to foam during
refluxing. If cthis occurs, the addition of an agent such as Dow
Corning S4é antifcam agent will prevent the foas from collecting

in the condenser. Fatty scids will distil] snd fora soaps under
alkalioe titration conditions, saking the end poiat almost impossible
to detect. When this occurs, one of the spectrophotoserric methods
ghould be used.
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Method 335.2 CLP-M (cont.)

6. Apparatus

6.1 Reflux distillation apparatus such ss shown in Pigure 1 or Pigure 2.
The boiliag flask should be of ! liter size with inmlet tube and
provision for condenser. The gas absorber may be a Fisher—Milligan
scrubber.

6.2 Microburet, 5.0 ml (for ctitration). 4

6.3 Spectrophotometer suitable for wessurements at 578 nm or 620 nm with
a8 1.0 cm cell or larger (for manual spectrophotometric method).

6.4 Technicon AA 1I System or equivalent instrumentation, (for automated
spectrophotometric method) including:

6.4.1 Sampler.
6.“.2 Pulp 1II.
6.,4.3 Cyanide Manifold (Figure 3).
6.4.4 SCIC Colorimeter with 15 um flowcells and 570 na filters.
6.4.5 Recorder.
6.4.6 Data System (optional).
6.4.7 Glass or plastic tubes for the sampler.
7. Reagents

7.1 Distillation and Preparation Resgents

7.1.1 Sodium hydroxide solution, 1.25N: Dissolve 50 g of NaOH in
distilled water, and dilute to | liter with distilled water.

‘ 7.1.2 Cadaium carbonate: powdered.

7.1.3 Ascorbic acid: erystals.

7.1.4 Sulfuric acid: concentrated

7.1.5 Magnesium chloride solution: Weight 510 g of MgCl;.6H;0
into a 1000 m] flask, dissolved and dilute to | liter with
distilled water.

7.2 Stock Standards and Titration Rea ents

7.2.1 Stock cyanide solution: Dissolve 2.51 g of KCN and 2 g KOH
in | liter of discilled vater. Standardize with 0.0192 N

AgNO4.
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Method 335.2 CLP-M

7.2.2 Standard cyanide solution, iptermediate: Dilute 50.0 =l
of etock (1l ml = 1 mg CN) to 1000 ml with distilled water
(l al = 50.0 ul)-

7.2.3  Standard cyanide solution: Prepare fresh daily by dilucing
100.0 ml of incermediate cysnide solutidn to 1000 al with
distilled water and store in a glass stoppered battle.
1wl =50 ug ON (5.0 mg/l).

7.2.4 Stendard eilver oltrate solution, 0.0192 N: Prepare by
crushing approximately 5 g AgNOj3 crysctals and drying to
constant weight at 40°C. Weight out 1.2647 g of dried
AgNC3, dissolve in distilled wvater, and dilute to 1000 m:
(!l m1 =1 ag CN).

7.2.5 Rhodanine indicator: Dissolve 20 mg of p=dimethyl=-amino-~
benzalrhodanine in 100 ml of acetone.

7.2.6 Sodium hydroxide solution, 0.25 N: Dissolve 10 g or Nalk
in distilled vater and dilute to 1 lfter.

7.3 Manual Spectrophotometric Rsagents

7.3.1 Sodiua dihydrogenphosphate, 1 M: Dissolve 138 g of
NaMPO,.H20 in 8 liter of distilied wvater. Refrigerate
this solution.

7.3.2 Chloramine~-T sclution: Dissolve 1.0 g of vhize, vater
soluble chloramine-T in 100 ml of distilled water and
refrigerate until ready to use. Prepare fresh wveekly.

7.3.3 Color Reagent - one of the following may be used:

7.3.3.1 Pyridine-bardituric acid resgent: Place 15 g of
barbdituric acid in & 230 el volumerric flask and
add just snough distilled water to wash the sides
of the flask and wet the barbituric acid. Add 75
ml of pyridine and mix. Add 15 al of HCl (sp gr
1.19), mix, and cool to room temperature. Dilute
to 250 ml with discilled water asd uix. This
reagent is stable for approximately six months if
stored in a cool, dark place.

7.3.3.2 Pyridine-pyraszolone solution:
7.3.3.2.1 J-Hethyl-i-phanyl-2~pyrazolin-5-one
reagent, saturated solution: Add 0.25
g of J-mathyl-l-phenyl=2-pyrazolin-5-one

to 50 al of distilled water, heat to 6C°C
with stirring. Coel to roos temperature.
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Method 335.2 CLP-™ (cont.)

7.3.3.2.2 3,3'Dimecthyl-l,l'=diphenyl {64,4'-bi=-2
pyrazolin]-5,5'dione (bispyrazolone):
Diasolve 0.0l g of bispyrazolone in 10
al of pyridine.

7.3.3.2.3 Pour solution (7.3.3.2.1) through non-
acid-washed filter paper. Collect the
filtrate. Through the same filter paper
pour solution (7.3.3.2.2) collecting
the filtrate in the same container as
filtrate from (7.3.3.2.1). Mix uncil che
filcrates are homogeneous- The mixed
reagent davelops a pink color but this
does not affect the color production
with cyanide {f used within 24 hours of
preparation.

7.4 Seai-Automated Spectrophocometric Reagents

7.4.1

T7.64.2

7.4.3

7.6.4

8. Procedure

Chloramine~T solution: Dissolve 0.40 g of chloramine-T in
distilled water and dilute to 100 ml. Prepare fresh daily.

Phosphate buffer: Dissolve 138 g of NaHjPO,.H30 in distilled
water and dilute to ! liter. Add 0.5 ml of Brij=-35 (available
from Techoicon). Store at 4°C.

Pyridine-barbituric acid sclution: Transfer 15 g of
barbituric acid into a 1 liter volumezric flask. Add about
100 al of distilled wvacer and swirl the flask. Add 74 ml of
pyridine and mix. Add 15 ml of concentrated HCl and mix.
Dilute to about 900 ml with distilled water and 3ix until
the bardicturic acid is dissolved. Diluze to 1l liter with
distilled water. Store at 4°C.

Sanpler wash: Dissolve 10 g of NaOH in distilled water and
dilute to 1 liter.

8.1 Diszillation

8.1.1

Place 500 ml of sample, or an aliquot diluted to 500 al in
the | liter bofling flask. Add 50 ml of sodium hydroxide
(7.1.1) to the absorbing tube and dilute {f{ necessary with
distilled water to obtain an adequate depth of liquid {n the
absorber. Connect the boiling flask, condensar, absorber
and trap in the train.
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Method 335.2 QLP-M (cont.)

’.l.z

8.1.4

'IIIS

Start 8 slov stream of air entering the boilfng flask by
adjusting the vacuus source. Adjust the vacuum so that
approximately one bubble of air per second enters the‘
boiling flask through the air {nolet tuh}.

CAUTION: The bubble rate will not remain constant after

the reagents bave been added and while hest is being applied
to the flask. It will be becessary to readjust the air rate
occasionally to pravent the solution in the boiling flask
from backing up into the air falet tube.

Slowly add 25 ml concentrated sulfuric acid (7.1.4) through
the air ionlet tube. Rinse the tube with distilled wvater and
allow the airflow to mix the flask contents for 3 minutes.
Pour 20 al of magnesfum chloride-solution (7.1.5) fnto the
air inlet and vash down with a streanm of wvater.

Heat the solution to boiling, taking care to prevent the
solution from backing up foto and overflowing from the air
inlet tudbe. Reflux for omne hour. Turn off heat and continue
the airflow for at least 15 minutes. Aftar cooling the
boiling flask, disconnect absorber and close off the vacuunm
source.

Drain the solution from the absorber into a 250 ml volumerric
flask and bring up to volume with distilled vater washings
from the absorber tude.

Titrimetric Detarmination (Option A)

8.2.1

8.2.2

8.2.3

If the sample contains more than 1 mg of CN transfer the

distillate, or a suitable sliquot diluted to 250 ml, to a
300 ul Erlenmeyer flask. Add 10-12 drops of the benzal-

rhodanine indicator. _

Tictrate vith standard silver nitrate to the first change

in color froe yellovw to browmish-pink. Titrate a distilled
vater blank using the same amocunt of sodiums hydroxide and
indicator as in the samwple.

The analyst should familiarize himself with the end point of
the titration snd the smount of indicator to be used before

sctuslly vicrating the samples. A 3 or 10 al microburet mav
be conveniently used to obtain & more precise titration. '



Method 335.2 CLP-M (cont.)
8.3 Manual Spectrophotometric Determination (Option B)

8.3.1 Withdraw 50 ml or less of the solution from the flask and
transfer to 8 100 al volumetric flask. 1f less than 50
ml is taken, dilute to 50 ml with 0.25 N sodium hydroxide
solucion {(7.2.6). Add 15.0 ml of sodium phosphate solution
(7.3.1) and mix.

8.3.1.1 Pyridine-barbituric acid mecthod: Add 2 ml of °
chloramine-T (7.3.2) and mix. Afte€ 1 to 2
minutes, add 5 ml of pyridine-barbituric acid
solution (7.3.3.1) and mix. Dilute to mark with
distilled water and aix sgain. Allov 8 minutes
for color development then read absorbance at
578 nm in a | cm cell within 15 minutes.

8.3.1.2 Pyridine-pyrazolone method: Add 0.5 ml of
chloramine~-T (7.3.2) and mix. After ! to 2 minutes,
add 5 ml of pyridine~pyrazolone solution (7.3.3.2)
sand mix. ODilute to mark with discilled water and
mix again. Afcer 40 minutes, read absorbance at
620 nm in a2 | cm cell.
NOTE: More than 0.5 of chloramine~T will prevent
the color from developing wicth pyridine-pyrazolone.

B.3.2 Prepare a minimum of 3 standards snd a blank by pipeting
suitable volumes of standard solution {nto 250 ml volumetric
flasks. NOTE: One calibration standard must be at the CRDL.
To each standard add 50 ml of 1.25 N sodium hydroxide and
dilute to 250 ml with distilled water. Standards must
bracket the concentration of the samples. If dilution is
required, use the blank solution. As an exanmple, standard
solutions could be prepared as follows:

ml of Standard Solution Conc. ug CN
(1.0 = 5 ug CN) per 250 ml
[

0 Blank
1.0 5

2.0 10

5.0 25
10.0 50
15.0 60
20.0 100

8.3.2.1 It is not imperarive that all standards be distilled
in the same manner as the samples. At least cne
standard (mid range) must be distilled and compared
to similar values on the curve to insure that the
distillaction technique is reliable. If the discilled
standard does not agree within +15% of the undistilled
standards, the operator should find and correct the
cause of che apparent error before proceeding.
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Mecthod 335.2 CLP-¥ (cont.)

8.3.2.2 Prepare » standard curve by plotting absorbance of
standard vs. cysnide coucentrations (per 250 ml).

8.4 Semi-Automated Spectrophotometric Dcterninntion’(option c) °*

8.4.1 Set up the manifold as shown in Figure ). Pump the reagen:s
through the systes uutil]l a steady baseline is obdtained.

8.4.2 Calibration standards: Prepsre s blank and at least three
calibration standards over the vange of the apalysis. One
calibration standard must be st the CRDL. PFor a working
range of 0-200 ug/l, the following standards may be usec:

ml Stsndard Solution Concentration
(7.2.3) diluted to | liter ug CN/1

0 o]

4,0 20

10.0 50

20.0 100

30.0 150

40.0 200

Add 10 g of NaOH to sach standard. Store at 4°C.

8.4.3 Place calibration standards, bdlanks, sad control standards
in the sampler tray, followed by distilled samples, dis:illed
dupilicaces, discilled standards, distilled spikes, and
distilled blanks.

8.4.4 When stesdy reagent baseline is obtained, and before starting
the saspler, sdjust the baseline using the appropriaste knod
on the colorimeter. Aspirate a calibraction standard and
sdjusc the STD CAL dial on the colormeter until the desired
signal is obtainsd. Record the $TD CAL walue. BRe-establish
the baseline and proceed to snalyze cslibration standards,
blanks, control standards, distilled samples, and distilled
QC audits.

9.  CALCULATIONS

9.1 Using the titrisetric procedurs, calculsts concentration of CN
as follows:
a
(A - 3) 1,000 1 250 ml
CN, mg/l = al orig. sample X al of aliquot titratad

WHERE: A = volume of AgNO3 for tizration of sample (] ml = | »g Ag)

B = volume of AgNO3 for titration of bdlank (] wl = 1 mg Ag)
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Mezhod 335.2 CLP-M (cont.)

And: 250 ml = distillate volume (See B8.1.5)
1000 al = conversion nl to L
al original saaple (See 8.1.1)
al of aliquot titrated (See B.2.1)

9.2 1f the colorimerric procedure is used, calculate the cyanide, in
ug/l, in the original sample as follows: .

s

Ax 1,000 1 X 30l
CN.ugfl- B C

WHERE: A = ug CN read from standard curve (per 250 ml)
B = ml of original sample for distillation (See 8.1.1)
C = ul taken for colorimetric analysis (See 8.3.1)

AND: 50 m1 = volume of original sample aliquot (See 8.3.1)
1000 ml = conversion ml to 1 '
1

9.3 1f the semi-automated method {s used, measure the peak heights
of the calibration standards (visually or using & data system) and
calculate a linear regression equation. Apply the equaction to
the samples and QC audits to determine the cyanide concentration
in the distillates. To determine the concentration of cyanide
in the original sample MULTIPLY THE RESULTS BY ONE-HALF (since the
original volume was 500 m] and the distillate volume wvas 250 ml).
Also, correct for any dilutions which vere made bdefore or after
distillation.
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Method 335.2 (Sed.) CLP=M (cont.)

ALLIKK CONDENSER == = CONNECTING TUBING

AIR INLET TUBE~

SUCTION

ONE LITER ——
BOILING FLASK

GAS ABSORBER

Figure 1. Cysnide distillation apparatus.
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Olﬁ { 4
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T0 LOW YACUUM
SOURCE

INLET TUBES

= ABSCRBER

\

CONDENSER

= BDISTILING FLASK

HEATER =

Figure 2. Cyanide distillation apparatus.
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3.

ATTACHMENT 8

CYANIDE, TOTAL (in Sediments)

Method 1335.2 CLP-M* (Titrimetric; Manual Spectrophotometric;

Semi-Automated Spectrophotometric)

Scope and Application

1.1

1.2

This method is applicable to the determination of cyanide in
sediments and other solids. 4

The detection limit is dependent upon the weight of sample
taken for analysis.

Summarv of Method -

2.1

2.2

2.3

3Il

The cyanide as hydrocyanic acid (HCN) {s released from cyanide
complexes by means of a reflux=diszillation operation and
absorbed in a scrubber containing sodium hydroxide solution.
The cyanide ion in the absorbing sclution is then determined
by volumetric titratiou or colorimetrically.

In the colorimetric measurement the cyanide is converted to
cyanogen chloride, CNCl, by reaction with chloramine-T at a
pH less than 8 without hydrolyzing to the cyanate. After the
reaction is complete, color {s formed on the addition of
pyridine-pyrazolone or pyridine-bardituric scid reagent. The
absorbance 1s read at 620 nm wvhen using pyridine-pyrazolone
for 578 nm for pyridine~barbituric acid. To obtain colors of
comparable intensity, it 1is essential to have the same salt
content in both the sample and the standards.

The titrimetric measurement uses a standard solution of silver
nitrate to titrate cyanide in the presence of a silver sensitive
indicarcor.

Definitions

Cyanide 1is defined as cyanide ion and complex cyanides converted
to hydrocyanic acid (HCN) by reaction in a reflux system of a
mineral acid in the presence of magnesium ion.

*CLP-M Modified for the Contract Laboratory Program
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Method 335.2 (Sed.) CLP-M (cont.)

‘v

Sample Handling and Preservation

4.1 Samples are stored at &°C. No holding times have been established.

4.2 Samples are not dried prior to anslysis. A separste I solids
deternination must be made (see Exhibit D, Acttachment 9).

Interferences

5.1 Interferences are eliminated or reduced by using the distillation
procedure described in Procedure 8.1.

5.2 Sulfides adversely affect the colorimetric and titration procedures.

5.3 The presence of surfactants may cause the sasple to foam during
refluxing. 1f this occurs, the addizion of an agent such as DOW
Cornipng 344 antifosns agent will prevast the fosn from collecring
in the condenser. Fatty acids will distil]l and fora scaps under
the alkalioe titration conditicns, making the end point almost
impossible to detect. When this occurs, one of the spectrophoro-
serric methods should be used.

Apparatus

6.1 Reflux distillation apparatus such as shovn in riguée 1l or Figure
2. The boiling flask should be of | liter eize with inlet tube and
provision for condenser. The gas absorber may be & Fisher-Milligan
scrubber.

6.2 Microburer, 5.0 ml (for titration)

6.3 Spectrophotometer suitable for measurements ar 576 ne or 620 nr
with a 1.0 ca cell or larger.

6.4 Technicon AA II System (for sutomsted spectrophotometric method)

including:

6.4.1 Sampler

6.4.2 Pump 111

6.4.3 Cysnide Manifold (Figure 3)

6.4.6 SCIC Colorimeter with !5 mm flowcells and 570 nm filters
6.6.5 Recorder

6.4.6 Dats Systans (optional)

6.7 Glass or plastic tubes for the sampler
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Method 335.2 (Sed.) CLP=M (cont.)

7-

Reagents

7.1

7.2

Distillation snd Preparation Reagents

7.1.1

Sodium hydroxide solution, 1.25N: Dissolve 50 g of NalH
in distilled water, and dilute to ! liter with distilled
water.

Maguesium chloride solution: Weigh 510 g of MgCl,° 6H,0
into & 100U m] flask, dissolve and dilute to | liter

Stock cyanide solution: Dissolve 2.5l g of KCN and 2 g
KOH in 1 liter of distilled water. Standardize with

Standard .cyanide solution, intermediate: Dilute 50.VU ml
of stock (1l ml = | mg CN) to 1000 ml with distilled wacter

Scandard cyanide soiution: Prepare fresh daily bdy diluting
100.0 al of intermsediate cyanide solution to 1000 ml with
discilled water and store in a glass stoppered bottle.

Standard silver nicrate solution, 0.01%2 N: Prepare by
crushing approximately 5 g AgNO3 crystals and drying to
constant weight at 40°C. Weigh out 3.2647 g of dried

AgNO3, dissolve io distilled water, and dilute to 100C

7.1.2 Cadmium carbonate: powdered f
7.1.3 Ascorbic acid: crystals
7.1.4  Sulfuric acid: concentrated
7.1.5
with discilled water.
Stock Standards and Titration Reagents -
7.2.1
U.UL92Z N AgNO3.
7.2.2
(1l m1 = 50.0 ug).
7.2.3
i ml = 5.0 ug CN (5.0 ng/1).
7.2.4
ml (1 al = ] mg CN).
7.2.5

Rhodanine indicator: Dissolve 20 mg of p-dimethyl-amino-
benzalrhodanine 1n 1U0 ml acetone.
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Method 335.2 (Sed.) CLP-M (cont.)

7.3

Manual Spectrophotometric Reagents

7.3.1

7.3.2

7.3.3

Sodium dihydrogenphosphate, | M: Dissolve 138 g of .
Meli,P0, . H20 in 1 liter of distilled water. Refrigerate
this solution. '

Chloramine~T solution: Dissolve 1.0 g of white, water
soluble Chlorsmioe-T in 100 ml of distilled water and
refrigerate until ready to use. Prepare fresh wveexly.

Color reagent =~ One of the following may be used:

7.3.3.1 Pyridine-barbituric acid reagent: Place 15 g of
barbituric acid in a 250 ml volumetric flask and
8dd just enough distilled water to wash the sides
of the flask and wet the barbituric acid. Add 73
al of pyridine aod aix. Add 15 ml of HCl (sp gr
1.19), mix, and cool to room temperature. Dilute
to 250 ml] with distilled water and mix. This
reagent is stable for approximately six monchs if
stored in a cool, dark place.

7.3.3.2 Pyridine-pyrazolone sclution:

7.3.3.2.1 J-Methyl-l-phenyl-2-pyrazolin-5-one
reagent, saturated solution: Ade 0.2%
g pf I-methyl-l-phenyl-2-pyrazolin-S-one
to 50 ml of distilled water, hear o
60°C with stirring. Cool to room
temperature.

7.3.3,2.2 3,3'Dimechyl-l,l'=d:i~ yl=[4, 4 "=bi-
2-pyrazolin]~-53,5'diore  Lispvrazolone):
Dissolve 0.0l g of biupysezolone in 1O
al of pyridine.

7.3.3.2.3 Pour solution (7.3.3.2.1) through non-
scid-washed filter paper. Collecr zhe
filcrate. Through the same filter paper
pour solutiem (7.3.3.2.2) collecring the
filcrate in the same container as fil-
trate from (7.3.3.2.1). Mix until the
filcrates are homogensous. The mixed
reagent develops & pink color but this
does not affect the coler production
vich cyanide if used within 24 hours of
preparation.
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Method 335.2 (Sed.) CLP-M (cont.)

7.4

Semi-Automated Spectrophotometric Reagents

7.4.1 Chloramine-T solution: Dissclve 0.40 g of chloramine~T {n
distilled water and dilute to 100 ml. Prepare fresh daily.

7.4.2  Phosphate Buffer: Dissolve 138 g of NaH,PO, * H,0 in ¢
distilled wvater and diluce to 1 liter. Add .5 ml of
Brij=35 (available from Technicon). Store at 4°C.

7.4.3 Pyridine-barbituric acid solution: Transfer 15 g of barbi-
turic acid into a 1 liter volumetric flask. Add about 100
ol of distilled water and swirl the flask. Add 74 ml of
pyridine and mix. Add 15 ml of conc. HCl mix until the
barbituric acid is dissolved. Dilute to | liter with
distilled vater. Store at 4°C.

74,4 Sampler Wash: Dissolve 10 g of NaOH In distilled water and
dilute to | liter.

2, Procedure

8.1

Distillation

8.1.1 Accurately weigh a representative l=-5 g portion of wet sacple
and ctransfer it to a boiling flask. Add 500 ml of distilled
vater. Shake ot stir the sample so that it is dispersed.

B.l.2 Add 50 ml of sodium hydroxide (7.1.1) to the absorbing tube
and dilucte 1f necessary with distilled wvater to obtain an
adequate depth of liquid in the absorber. Connect the
boiling flask, condenser, absorber, and trap in the train.

B.1.3 Start & slow stream of air entering the boiling flask by
adjusting the vacuum source. Adjust the vacuutt 50 that
appjorimately one bubble of air per second encers the
boif;y; flask through the air inlet tube.

CAUTION: The bubble rate will oot remain constant after the
reagents have been added and while heat is being applied to
the flask. It will be necessary to readjust the air rate
occasionally to prevent the solutioun in the beiling flask
from backing up {nto the air inlet ctube.

8.1.4 Slowly add 25 ml of conc. sulfuric acid (7.1.%) through the
air inlet tube. Rinse the tube with distilled water and
sllov the alrflow to aix the flask contents for J minutes.
Pour 20 ml of magnesium chloride solution (7.1.5) i{nto the
air inlet and wash dowvn with a stream of vater.

D-74



Section No. 3.14

GERAGHTY ¢« MILLER.INC. Revision No. 1

Date: 6-17-87
Page 1 of 1

Mechod 335.2 (Sed.) CLP-¥M (cont.)

L.l‘l CORRECTIVE ACTION

at the solution to bofling, taking care to prevent the
solution froe backing up and overflowing into the a!r
folet tube. Reflux for ooe hour. Turn off hest and .

... ecootigue the wmigyigeceptable
If the periodic mﬁfﬂ&@%é?égﬂf&fggﬁég lbgorber lgd close
off the vacuum source, i
conditions or data, the G&M Project Director, G&M QA\QC Officer,

8.1.6 Drain the solution fros the sbaorber into & 2 volu-
washings from the absorber tube.

g app el ? a i i 0 - . dition

' hf i if] d in the
or problem willg be spgcificall identified, recorded in

e samplé coutains wore than | mg of CN transfer the

) distillate 'y abl 8%&5}’ endStnd, to
appropriate field log a% Rf%;? ) ;?# r.-&%g?% ~12 drops of the
berzalrhodanine fndicat

| P . .
cause determined. Then, changes or fodi¥ications will be

8.2.2 Titrate with standard silver nitrate t first change in
initiated to eliminawelahérarallonco M&h%h?"ﬁ?{‘iﬁ%'- distilled

vater blank using the same amount of sodiuzm hydroxide and
indicator as in the sample.

8% %Efu 938 shpeiidfand liste Atwde SBRPALthe end poin: of
- ° Re—analyk’iﬂg eg;’tut}m and the amount of indicator to be used before
actually titrating the samples. A S or 10 ml microburet mav
be conveniently used to obtain a more precise titration.

8.1.5

volume permit

8.3 Manual Spectrophotometric Deterwination (Option B)

« Resamplidigl anii thersndd W2 id¥Tress of the solution from the flask and
transfer to a 100 al volumerric flask. If less than 50 ml is
taken, dilute to 50 m! with 0.25 N sodium hydroxide solution
(7.2.6). Add 15.0 a1 of sodium phosphate solutfon (7.3.2)

. Evaluating anfféafinding sampling and/or analytical

8.3.1.1 Pyridine-bardituric scid method: Add 2 ml of
Chloramine-T (7.3.2) and mix. After ! to 2
nioutes, add 5 ml of pyridine~barbituric acid
solution (7.3.3.1) and mix. Dilute to wmark wich
distilled wvater and

. Accepting data, Whihr%@ﬂ%mﬁﬁﬁﬁm:&f:ﬁgﬁsﬁw'

578 o 1n a ! c=m cell within 15 minutes.

procedures,

8.3.1.2 Pyridine-pyrszolone :stzod:iidd 0.5 &ésrz
i on ofhldrantyest di.xad GAKLONFrer minutes
Upon implementati add 5 al of pyridine-pyrazolone solution (7.3.3.2)

i i teIimisxaodon doft itha RROP AT
effectiveness will be estaﬁ}ﬁm.a&gur drmenl vich o (Lha BReb AT
verified. Details regardifil #nt 'cHfit¥s or modifications
implemented and the results willy g documented and retained in

the project file.



Method 335.2 (Sed.) CLP-M (cont.)

8.3.2

NOTE: More than 0.5 ml of chlorsmine~T will prevent
the color from developing with pyridioe-pyrazologe.

Prepare a minisua of three of standards and a blaok by
pipetting suitadble volumes of standard solution iaco 250 ml
volumetric flasks. One calibration standard must be made
at the CROL. To each standard add 50 ml of 1.25 N sodium
hydroxide and dilute to 250 ml with distilléd water.
Standards sust bracket the concentrations of the sample.

1f dilution is required, use the dlank solution. As an
exazple, standard solutions could be prepared as follows:

al of Standard Solution Conc. ug ON
(1.0 = S yg CN) per 250 ml

Blank
0 S
0 10
0 25
0 50
0
0

60
100

8.3.2.1 1It is not imperative that all scandards be dis-
tilled in the same manner as the samples. At
least one standard (mid range) must be disrilled
snd cowpared to similar values on the curve to
insure that the distillation technique 1s reliable.
1f the distilled standard does not agree within
+152 of the undistilled standards the operator
should find and correct the cause of the spparent
ervor before proceeding.

8.3.2.2 lret s standard curve by plotting absorbance of
stand. { vs. cyanide concentrations (per 250 aml)

8.4 Semi-Automated Spectrophotometric Determination (Option ()

a.‘.l

8.‘.2

Set up the manifold as shown {n Figure 3. Pump the
reagents through the system until a steady baseline is
obtained.

Calibration standards: Prepars a blank and at least thtee
calibration standards over the range of the analysis. One
calidbration standard sust be at the CRDL. For a vorking
range of 0-200 ug/l, the following standards may be used:
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Method 335.2 (Sed.) CLP-M (cont.)
3.15 QA REPORTS TO MANAGEMENT

sl Scandsrd Solution Concentration
(7.2.3) diluted to ! liter ug CN/1
o 0 ,.
i i w all
sis, the G&M QA/QO Officer will reyae
On a regular ba . Q0 P 4
' i 0OAPP and prepardoe swmmary
aspects of the implementation of th}%oQ p 100

report to the G&iM Project Manager a¥1%caM Project Diréétor.

Add 10 g of NaOH to apdar t géc.
Reviews will be performed at the compI¥EI Bt Eacht Tret
8.4.3 Place calfbration standards, .bla and stancarzs
Uinetns. 1 HEEE

activity and reports wid khbaspnplased f%f—l&b&%y €r11ed samples,
distilled duplicates, distilloq_l:andards. distilled spixes,

reports will include: and distilled blanks.

8.4.4  When a steady resgent baseline 1s obtained, and before
scarting the saospler, adjust the baseline using the aprrop-
ia the 2458 ORlMe taTaCYAS PR € 16S 268 pration

- Assessments of ﬁ\ﬁé}l\'tg&hgﬂltdjult the STD CAL dial on the colorimeter
until the desired signal is obtained. Record the STD CAL
and completeneSRiue. Reestablish the baseline and proceed to ‘anaivze

cslibration standards, blanks, control standards, discilles
saoples, and distilled QC sudirs.

. Resuidsusiperformance, systems, data, and instrument

s d parate determination of I solids must be performed (see Zx=:bi:
audl%S, %‘?Eaulchnent 9).

9.2 The ccncentration of cyanide in the sample is determined as follows.

- Any changeﬁloz(-qugqjcf&,gations which need to be taken or

(A ~-B)x 250 ml x 1000 giwng
° are to be taken. al aliquot titrated

CN, ng/kg =

Cx2 s0lids

100 o
i d identified,
i ifj t OA problems will be reported an
Any Slinf&HcE%.g: ?- I:J. of AgNO3 for titration of sampie (]l ml = | mg Ag)

. - f ST Fongitihei @rogATMCAN ol | ng Ag)
and options for Changz'n-g:hfnigh%:o orguiul sample in g (See 8.1.1)

discussed. AND: 250 ml = volume of disctillate (See 8.1.6)
1000 g/kg = conversion factor g to kg
al alfquot titrated (See 8.2.1)
2 solids (See attachaen: 9)
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Mechod 335.2 (Sed.) CLP-M (cont.)

9.2.2 (Manual Spectrophotometric)
S50 ml
CN, mg/kg = Ax B
Cx 2 solids
100

Where: A = uyg CN read from standard curve (per 250 al)
B = al of distillate taken for cglorinetric
determination (8.3.1)
C = wvet weight of original sample {n g (See B.1.1)

And: 50 ml] = volume of standard taken for colormetric
deteraination (See 8.3.1)
%2 solids (See attachment 9)

9.2.3 (Semi-Automated Spectrophotometric)
1f the semi-automated method is used, measure the peak
heights of the calibration standards (visually or using a
data system) and calculate a linear regression equation.
Apply the equation to the samples and QC audits to
determine the cyanide concentration in the discillares.

Ax .25 .
CN,mg/kg » C x 2 solids
100

Where: = yg/l determined from standard curve
wer veight of original samplie in g

{(See 8.1.1)

0>
[}

And: .25 = conversion factor for distillace final
voluae (See 8.1.8)
Z solids (See attachment 9)
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"Users Guide for the Concinuous Flow Analyzer Automation System™, ESL,
U.S. EPA, Cincinnati, Ohio (1981).

“Interim Methods for the Sampling and Analysis of Priority Pollutants in
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Method 335.2 CLP-M (cont.)

. SCREW CLAMP
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Figure 2. Cyanide distillation apparatus.
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ATTACHMENT 9
PERCENT (X) SOLIDS

lumediately following the weighing of the saaple to be processed for
analysis (see Attachment 1), add 5-10 g. of sewmple to a tared weighing
dish. Weigh and record the weight to the nearest 0,00] g.

Place weighing dish pluj sample, vith the cover tipped to allow for
moisture escape, 1in g drying oven that is set at 103-105° C. Sample
handling and drying should be conducted in a well ventilated ares.

¥

Dry the sanple overnight (12-24 hours) but no longer than 24 hours.
If dried less than i2 hours, it must be documented that constant
weight vas attained.® Remove the sample from the oven and cool in a
dessicator with the weighing dish cover in place before weighing.
Veigh and record weight to nearest 0.001 g. Do not analyze the dried
sample.

Duplicate I solids decerainacions are required at the same frequency
as are other analytical determinations. Duplicate results are to

be recorded on Foru VI as well as on the appropriate Form I's. (See
Duplicaces, Exhibit E).

For the duplicate 2 solids deternination, designate one sample sliquot
as the "original” sample and the other aliquot as the “duplicate”
sample. Perform all Form I calculations for that EPA sample using the
results of the "original” sample aliquot. Where the same EPA sample
is selected for duplicacion of % solids as wvas selected for the
analytical duplicate, the I solids result for the “duplicate” aliquot
will be used for the Form I calculations for the EPA sample snalytical
duplicate.

Calculate I solids by the formula below. The value thus obtained will
be reported on the appropriate Form I and, where applicable, Form VI.
This value vill be used for calculating analyctical concentration on a
dry veight basis in accordance with the appropriate equacior 1in
Attachments 1, 6, and 8.

Sample Dry Weight = 100
Z Solids = Sample Vet Weight

*For the purpose of psragraph 3, drying time is defined as the elapsed time
{n the oven; thus raw data sust record time fa and out of the aven o docu~
sent the 12 hour drying time minimum. In the avent it is necessary to
demonstrate the attainment of constant weight, data sust de recorded for a
ainimua of two repetitive veigh/dry/dessicate/weigh cycies with a sinimum of

1 hour drying time in esach cycle.

of the last cycle.

0-82

Constant welght would be defined as a loss
in weight of no greater than 0.001 g between the start weight and final weight



ATTACHMENT 10
Alternate Methods (Catsstrophic ICP Failure)

The methods cootained in this attschment may be used only if all of the
following conditions sre met:
(4

1) Catastrophic failure of ICP occurs,

¢

2) Project Officer suthorization for use of alternate wethods is
granted, and

3) The IDLs for the instrusentation have been determined, as per
Exhi{bit E, within the previous 30 days.
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ALUMINUM®

Method 202.2 CLP-M*"*(Atomic Absorption, furnace technique)

Optimum Coocencration Range: 20-200 ug/l
Approximate Detection Limit: 3 ug/l

Preparation of Standard Solution

1.

2.

Stock solution: Prepare as described under “direct aspiration
method” (Exhidic D, Attachment &). '

Prepare dilutions of the stock solution to be used as calibration
standards atr the time of analysis. These solutions are also to be
used for "standard additions”.

The calibration standards sust be prepared using the same type of
acid and at the same concentration as will result in the sample to
be analyzed after sample preparation. '

Instrument Parameters {General)

1.
2.
3.
4.
5.
6.

Notes

3.

Drying Time and Temp: 30 sec-125°C.

Ashing Time and Temp: 30 sec-~1300°C.

Atonizing Time and Temp: 10 sec-2700°C,

Purge Gas Atmosphers: Argon

Wavelength: 309.3 om

Ocher operating parameters should be set as specified by the
particular instrusent manufacturer.

The above concentration values and instrument conditions are for
a Perkin-Elmer HGA-2100, based on the use of a 20 ul injection,
continucus flow purge gas and non-pyrolytic graphite and are to
be used as guidelines only.

~ BackZround correction is required.

It has beaen resported that chloride fon and that nitrogen used as
s purtge gas suppress the sluminua signal. Therefore the use of
halide acids and aftrogen as a purge gas should be avoided.

For every sample analyzed, verification is necessary to determine
that method of standard addition {s not required (Exhibit E).

If method of standard addition is required, follow the procedure
given in Exhibdit E.

*This method may only be used under certain conditions (see D-83)
*aCLP-M Modified for the Contract Laboratory Program
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BARIUM®

Mechod 208.2 CLP-M (Atomic Absorption, furnace technique)

Optimums Concentration Range: 10-200 ug/l
Approximate Detection Limit: 2 ug/l

Preparation of Standard Solution ¢

1. Stock solution: Prepere as described usdef “direct aapirstiocn
mechod™ (Exhibit D, Accachwent 4).

2. Prepare dilurions of the stock soluticn to be used as calibration
standards at the time of analysis. These solutions are also to be
used for “standard sdditions”.

3. The calibration standards must be prepared using the same type of
acid and st the same concentration as will result io the sample to
be anslyzed after ssaple preparation.

Instrument Parameters (General)

1. Drying Time and Tewp: 30 sac-125°C.

2. Ashiong Time sod Teap: 30 sec=-1200°C.

3. Atomizing Time and Temp: 10 sec-2800°C.

4. Purge Ga» Atmosphere: Argon

5. Wavelength: 553.6 um

6. Other operatiug parameters should be set as specified bv the
particular fnstrumsent manufacturer.

Notes

1. The above concencration wvalues snd instrument conditions are for
a Perkio=-Clwer HGA~2100, based on the use of a 20 4l injection,
continuous flow purge gas and pyvolytic graphite and are to be
used as guidelines only.

2. The use of halide scid should de avoided.

3. Because of possible chemical interaction, nitrogen should not be
used as s purge gas.

4. For every sample anglyred, wvarification {s aecessary to deterzine
that method of standard addition is aot ‘raquired (see Exhidit E).

5. 1f method of standard addition {s required, follow the procedure
given 1o Exhibit E.

*This method may only be used under certain conditions (see D-83)
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COBALT®

Method 219.2 CLP-M (Atomic Absorption, furnace technique)

Optisun Concentration Range: 5-100 ug/l
Approximate Detection Limit: 1 ug/l

Preparation of Standard Solution

l‘

2.

Stock solution: Prepare as described under “direct aspiration
mechod”™ (Exhibit D, Attachment 4&).
Prepare diluctions of the stock solution to be used as calibraction

standards at the time of analysis. These scolutions are also to be
used for "standard additions”.

The calibration standards must be prepared using the same type of
acid and at the same concentration as will result in the sample to
be analyzed after saaple preparation.

Instrument Parameters (General)

[« RV N SRV S
a = 9

Notes

Drying Time and Temp: 30 sec-125°C.

Ashing Time and Temp: 30 sec-900°C.

Atomizing Time and Temp: 10 sec-2700°C.

Purge Gas Acmosphere: Argon

Wavelength: 240.7 om

Other operating parameters should be set as specified by the
particular instrument manufacturer.

The above concentration values and instrument conditions are for
a Perkin-Elmer HGA-2100, based on the use of a 20 ul injection,
continuous flow purge gas and non=pyrolytic graphite and are to

be used as guidelines only. Smaller size furnace devices or those
eaploying faster rates of atomization can be operated using lower
atoaization temperatures for shorter tise periods than the abcve
recommended sectings.

The use of background correction is required.

Nitrogen may also be used as the purge gas but with reported low
sensitivicy,

For avery sample snalyzed, verification is necessary to determine
that method of standard addition is not required (see Exhibit E).

If method of standard addition is required, follow the procedure
given in Exhibic E.

*This method may only be used under certain conditions (see D-83),
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COPPER*

Method 220.2 CLP-M (Atomic Absorption, furnace techaique)

Optisum Concentratfon Range: 5-100 ug/}
Approximate Detection Limiz: 1 ug/l

Praparation of Standard Solution pe

1. Steck solution: Prepare as described under “direct aspiration
method™ (Exhibit D, Attachment 4).

2. Prepare dilutions of che stock solution to be used as calibration
standards st the time of analysis. Thase solutions are also to be
used for “"standard additions”.

3. The calibration standards sust be prepared using the same type of
aci{d snd st the ssme concentratior as will result io the sample to
be analyred after sample preparation.

Instrument: Parameters (General)

1. Drying Time and Teamp: 30 sec-12%5°C.

2. 4Ashing Time and Tawmp: 30 sec~9%00°C.

3. Atomizirng Time and Temp: 10 sec-2700°C.

4. DPurge Gas Atmosphere: Argon

5. Waveleagth: 324.7 om

6. Other operating parametars should be set as specified by the
particular instrument manufacturer.

Notes

1. The above concentration values and instrument conditions are for
a Perkio-Elmer BGA-2100, based on the use of a 20 ul injecticn,
coatinuous flow nutie gas and mou~pyrolytic graphite and are to
be used as guidelines only. Smaller size furaace devices or those
employing faster rates of atomization can be opersted usiog lover
atomizstion temperatures for shorter time periods chan the above
recommended settings.

2. Background correction is required.
3. ¥itrogen may also be used as the purge gas.

4, Tor every sample snalyxed, verification is necessary to determine
that method of standard sddition 1is not required (see Exhibit E).

5, 1f method of standard addition 1s required, follow the procedure
given ia Lxhibitc B.

*This method may only be used under certsin conditions (see D-B83).
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IRON®

Methed 236.2 CLP-M (Atomic Absorption, furnace technique)

Optimum Concencration Range: S5$-100 ug/l
Apptoximste Detection Limit: 1 ug/l

Preparation of Standard Solution

ll

2.

3.

Stock solution: Prepare as described under "direct aspiratien ¢
method™ (Exhibit D, Acttachment 4). f

Prepare dilutions of the stock solution to be used as calibration
standards at the time of analysis. These soluticns are also to be
used for “standard additions”.

The calibration standards must be prepared using the ssme type of
acid and at the same concentration as will result in the sample to
be analyzed after sample preparation.

Instrument Parameters (General)

1.
2.
3.
4,
3.
6.

Notes
1.

3.

Drying Time and Temp: 30 sec~125°C.
Ashing Time and Temp: 30 sec—-1000°C.
Atomizing Time and Teamp: 10 sec-2700°C.
Purge Gas Actmosphere: Argon

Wavelength: 248.3 na

Other operating parameters should be set as specified by the
particular iastrument manufacturer.

The above concentration values and instrument conditions are for
a Perkin-Elmer HGA-2100, based on the use of a 20 ul injection,
continuous flow purge gas and non-pyrolytic graphite and are to

be used as guidelines only. Smaller size furnace devices or those
enploying faster rates of atomization can be operated using lower
atomization temperatures for shorter time periods than the above
recommended settings.

The use of background correction is required.
Nitrogen may 8lso ba used as the purge gas.

For every sample analyzed, verification is necessary to determine
that mecthod of standard addition is not required (see Exhibit E)}.

If method of standard addition is required, follow the procedure
given in Exhibit E.

*This method may only be used under cerzain conditions (see D-83),
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MANGARESE*
Method 243.2 CLP-M (Atomic Absorprion, furmace techunigue)
Optiwua Concentration Rsoge: 1-30 ug/l
Approximate Detection Limit: 0.2 ug/l
<
Preparation of Standsrd Solution .

1. B8ctock solution: Prepare as described under “direct aspiration
method” (Exhibit D, Artachmeot &),

2. Prepare dilutions of cthe stock solution to be used as calibration
standards at the time of analysis. These solutions are also to be
used for “standard additions”.

3. The calibratfon standards must be prepared using the same type of
acid and at the same concentration as will tesult in the sample to
be analyzed after sample preparacion..

Instrument Paraseters (Generasl)

1. Drytng Time and Temp: 30 sec~125°C.

2. Ashing Time and Temp: 30 sec~-1000°C.

3. Atomizing Time snd Temp: 10 sec-2700°C.

4. Purge Gas Atmosphere: Argon

5. Wavelength: 279.5 na

) 6. Other operating parameters should be ser as speci{fied by the
particular instrument manufacturer.
Notes
1. The above concentration velues and instrument conditioos are for
- a Perikin-Elmer HGA-2100, based on the use of & 20 ul injection,

continuous flow purge gas and sou-pyrolytic graphite and are to

be v as guidelines ouly. Smaller size furnace devicas or those
- ‘ emplo ~ng faster rates of atomirstion can be operated using lower

stomization temperatures for shorter time periods than the above

recommanded settings.

2. The use of beckground corrsction is requiced.
3. Witrogen may also be used ss the purge jas.

4. For every sample analyzed, verificstion is asscessary to decermine
that sethod of standard addition is not required (see Exhidbitr E).

5. If ssthod of standard addition is reguired, follow the procsdure
givean {in Exhibic E.

*This method msy only be used under certain cooditions (see D-83).
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NICKEL®*

Method 249.2 CLP-M (Atomic Absorption, furmace technigue)

Optiaus Concentration Range: 5-100 ug/l
Approximate Detection Limit: 1 ug/l

Preparation of Stanodard Solution

l.

2.

Stock solution: Prepare as describded under “direct aspiration
sethod™ (Exhibit D, Attachment 4).

f
Prepare dilutions of the stock solution to be used as calibration

standards at the time of analysis. These solutions are alsoc to be
used for “staodard additioms”.

The calibration standards must be prepared using the same type of
acid and at the same concentration as will result in the sample to
be analyzed after sample preparation.

Inscrument Paramecers (General)

l.
2.
3.
4,
3.
6.

Notes

Drying Time and Temp: 30 sec~-125°C.
Ashing Time and Temp: 30 sec-900°C.
Atomizing Time and Temp: 10 sec-2700°C.
Purge Gas Atmosphere: Argon
Wavelength: 232.0 oa

Other operating paramecers should be set as specified by the
particular {nstrumsent manufacturer.

The above concentration values and instrument conditions are for
a Perkin-Elmer HGA~2100, based on the use of a 20 ul injection,
continuous flow purge gas and non=pyrolytic graphite and are to

be used as guidelines only. Smalle:r size furnace devices or those
employlug faster rates of atomizatio:- can be operated using lower
atomization temperaturss for shorter time periods than the above
recommended secctings.

The use of backgrouad correction is required.
Nitrogen msy also be used as the purge gas.

For every sample snalyzed, verification is necessary to deteraine
that method of standard addition is not required (see Exhidit E).

lf method of standard addition is trequired, follow the procedure
given in Exhibit E.

*This method may only be used under certain conditions (see D-83).
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VANADIUM®*

Method 286.2 CLP-M {Atomic Absorption, furnasce technique)

Optimum Concentration Range: 10-200 ug/l
Approximare Detection Limit: & ug/l

Preparation of Staodard Solution 4

l. Scock solution: Prepare ss described under "direct aspiration
method” (Exhibit D, Attachment 4).

2. Prepare dilutfions of the stock solution to be used as calidration
standards at the time of snalysis. These solutions are also to be
used for “standard additions.”

3. The calibration standards must be prepared using the same cype of

acid and st the same concentration as will result {n the sample to
be analyzed after sample preparation. '

Instrusent Parameters {(General)

i
2.
3.
‘.
3.
6.

Notes

3.

&,

Drying Time and Teap: 30 pec~125°C.
Ashing Time and Temp: 30 sec-1400°C.
Atomizing Time and Temp: 15 sec-2B800°C.
Purge Gas Atmosphere: Arg&n
Wavelength: 318.4 nm

Other operating parameters should de set as specified by the
particular {nstrusent msnufacturer.

The above concentration values and instrument coaditions are for
8 Perkin-Elmer HGA-2100, based on the use of a 20 ul injection,
continuous flow - _e gas and pyrolytic graphite and are to dbe
used as guidelice.”, aly. Smaller size furnace devices or those
employing faster ra. .o of atomization can be operated using lower
stomization Cemparatutes for shorter tims periods than the above
tecommended settings.

The use of background cotrraction e vequired.

Bacause of possible chemical interaction, aitrogen should not be
used as the purge gas. ,

For every sample analyzed, verification is necessary to determine
that ssthod of standard addition is not required (see Exhibit E).

If mathod of standard addition {s required, follow the procedure
given in Exhibic Z.

*This method may only be used under certain condition (sae D-83),
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ZINC*

Method 289.2 CLP-M (Atomic Absorption, furnace technique)

Optimus Concentration Range: 0.2-4 uyg/l
Approximate Detection Limitc: 0.05 ug/l

Preparation of Standard Solution

l.

2.

Stock solution: Prepare as described under “direct asspiration
sechod™ (Exhibict D, Attachsent &).

Prepare dilutions of the stock solution to be used as calibration

standards at the time of analysis. These solutions ate also o be
used for “standard sddicions”.

The calibration standards must be prepared using the same type of
aci{d and at the same concentration as will result in the sample to
be analyzed after sample preparatioun.

Instrument Parameters (General)

l.
2.
3.
4.
5.
6.

Notes

3.

Drying Time and Temp: 30 sec~125°C.
Ashing Time and Temp: 30 sec=400°C.
Atomizing Time and Temp: 10 sec~2500°C.
Purge Gas Atmosphere: Argon
Wavelength: 213.9 om

Other operating baralctert should be set as specified by the
particular instrument manufacturer.

The above concentration values and instrument conditions are for
a Perkin-Elmer HGA-2100, based on the use of a 20 ul injection,
continuous flow purge gas and non-pyrolytic graphite and are to

be used as guidelines only. Susller size furnace devices or those
employiung fascer rates of atoamization can be operated using lower
atomization temperatures for shorter time periods then the above
tecommanded settings.

The use of background correction is required.
Nitrogen may also be used as the purge gas.

The analysis of zinc by the graphite furnsce is extremely sensitive
and very subject to contamination from the work ares, reagents, and
pipet tips. Since all these factors affect the precision and accuracy,
zinc should be analyzed by the direct aspiration procedure vhenever
possible.

For avery sample analyred, verification is necessary to determine
that method of standard addition is not required (see Exhibdit E).

If method of standard addition is required, follow the procedure
given in Exhibit E.

*This method may ocoly be used under certain condition (see D-83).
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ALUMINUM®

Mathod 202.1 CLP-M** (Atomic Absorption, direct sspiration)

Optimuva Conceatration Range: 550 mg/l using s wavelength of 309.) na
Sensitivity: 1| mg/l
Approximste Detection Limir: O0.] wmg/l ¢

Preparation of Standard Solution

1.

-,
L4

Scock Solution: Carefully weigh 1,000 g of aluminum metal snalytical
resgeat grade). Add 15 ml of conc. NCl and 5 wl conc. ENOy to the
®etal, cover the beaker asd warm gently. VWhen sclution is complete,
tracsfer quantitatively to a liter volumetric flask and meke up to
volume with deionized distilled water. 1 ml = ! ug Al (1000 wg/1). "

Potassium Chloride Solution: Dissolve 95 g potassius chloride (KCl)
in deionized distilled water and mske up to | liter.

Prepare dilutions of the stock solution to be used as calibration
standards st the time of analysis. The calibration standsrds must be
prepared using the same type of acid and at the same concentration as
will result in the sasple to be analyzed after sample preparation. To
each 100 ml of etandard and sample slike add 2.0 ul potassium chloride
solution.

Instrument Paraseters (General)

l. Aluainum hollow cathode lamp
2. Wavelengcth: 309.) am
3. Fuel: Acetylene
4. Oxidanc: Nitrous oxide
5. Type of flame: Fuel rich
Ioterferences
!. Aluminum is partially ionizted in the nitrous oxide-scetylene flame.
This problem may be controll by the additicn of an alkali metal
(potassium, 1000 ug/ml) to boiL ssmple and standard eolutions.
Notes
1. The following may slsoc be used:
308.2 nu Relative Sensitivicy )
396.2 on Relative Sensitivity 2
394.4 nm Relative Sensitivicy 2.5
2. For concentration of alumitoum below 0.3 ug/l, the furnace

procedure (Method 202.2 CLP-M) 1is recommended.

*This method may only be used under certais conditions (see D=-83)

saCLP~M Modified for the Cootract Laboraterv Program
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ANTIMONY*

Method 204.1 CLP-M (Atomic Absorption, direct aspiration)

Optimum Concentration Range: 1-40 mg/l using a wavelength of 217.6 am
Sensitivity: 0.5 mg/l
Approximate Detectioo Limit: 0.2 mg/l

Preparation of Standard Sclution

i.

Stock Solution: Carefully weigh 2.7426 g of sntimony potassium
carcrate (sualytical reagent grade) and dissclve in defonized
distilled weter. Dilute to ! liter with defonized diftilled
vater. 1 ml = ] mg Sb (1000 mg/l).

Prepare dilutions of the stock solution to be used as calibration
standards at the time of analysis. The calibration standards must
be prepared using the same type of acid and at the same concentration
as will result in the sample to be analyzed after sawple preparation.

Instrumental Parameters (General)

1.

Antimony hollow cathode lamp

2. Wavelength: 217.6 n=

3. Fuel: Acetylene

4. Oxidanc: Air

5. Type of flame: Fuel lean

Interferences

1., In the presence of lead (1000 mg/l), s special interference may
occur at the 217.6 no resonsance line. In this case the 23!.]1 nm
antimony line should be used.

2. Increasing acid concentrations decrease antimony absorption. To
avoid this effect, the acid coocentration in the samples and in
the standards sust be matched.

Ne es

For coaceantrations of antimoay below 0.35 mg/l, the furnace
procedure (Method 204.2 CLP-M) {s recoamanded.

*This method may only be used under certain conditions (see D-81),

D-94



BAR IUM*

Method 208.)1 CLP-M (Atomic Absorption, direct aspiration)

Optimum Concentrstion Range: 1-20 mg/l using s wavelength of 553.6 nn
Sensitivity: 0.4 mg/)
dpproximate Detection Liair: 0.1 mg/l ¢

Preparation of Standard Solutioen 4

1.

2.

Stock Solution: Dissolwe 1.7787 g of barius chloride (BaCl *2H,0,
snglytical reagent grade) in delonized distilled water and dilute
to liter. 1 ml =] ng Ba {1000 ng/1).

Potassium chloride solution: Dissolve 95 g potassium chloride, K1,
in deionized distillead water and make up to | liter.

Prepare dilutions of the stock solution to be used as eslibration
standards at the tiwe of analysis. To sach 100 ml of standard and
savple alike add 2.0 ml potassium chloride solution. The calibration
standards must be prepared using the same type of scid and st the sane
concentration am will result {n the sample to be analyzred after sazple
preparation.

Instrumsental Parameters (General)

l.

Bariuz hollov cathode lamp

2. Wavelength: 3553.6 om
3. Fuel: Acetyleme
4, Oxidant: Nitrous oxide
5, Type of flame: Puel rich
loterfarances
i. The use of a nitrous oxide~acatylans flame virtually eliminates
chewical interference; hovevar, bariums is sssily lonized in this
B flame and potassium must be added (1000 mg/l) to standards and
* samples aliks to cootrol this effect.
2. 1f cthe nttrous oxide flame is not svailadle and scetylene-air is
used, phosphate, silicon and sluminum vill sevarely depress the
barium absorbence. This may be overcome by the additien of 2000
wg/1 lanthaoum.
Notes

For concentrations of barius below 0.2 mg/l, the furnacs procedure
(Method 208.2 CLP-M) is recommesvded.

*This method say only be used under certain conditions (see D-33).
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BERYLLIUM®

Method 210.1 CLP-M (Atomic Absorption, direct sspiration)

Optimum Concentration Range: 0.052 mg/l using s wavelength of 234.9 nm
Sensitivity: 0.025 mg/l
Approximate Detection Limft: 0.005 mg/l

Preparation of Standard Solution

l.

Stock Solution: Dissolve 11.6586 g of berylliua lulfafi. BeSO,, in
deionized distilled vater containing 2 ml conc. nitric acid and dilute
to 1 liter. 1 ml = | mg Be (1000 mg/l).

Prepare dilutions of the stock solution to be used as calibration

standards at the time of snalysis. The calibration standards should
be prepared using the same type of acid and at the same concentration
as will result in the sample to be anslyzed after sample preparacion.

instrumsencal Parameters (General)

)

Berylliua hollow cathode lamp

2. Wavelength: 234.9 um
3. Fuel: Acetylene
4. Oxidant: Nitrous oxide
5. Type of flame: Fuel rich
Interferences
1. Sodium and silicon at concentrations in excess of 1000 mg/l have been
found to severely depress the beryllium absorbance.
2. Bicarbonate ion is reported to interfere; however, its effect is
eliminated when samples are acidified to s pH of 1.5.
3. Alumi im at concentrations of 500 ug/l is reported to depress the
sensizivity of baryllium [Spectrochim Acta 22, 1325 (1966)].
Notes
1. Yor conceantrations of beryllium below 0.02 mg/l, the furmace

procedure (Method 210.2 CLP-M) is recommended.

*This method may only be used under certain conditions (see D-83).

D-96



Method 213.1 CLP~¥ {(Atomic Absorption, direct aspirstion)

Optisus Concentration Range: 0.052 mg/1 using s wavelength of 228.8 nn
Sens{tivity: 0.025 =g/l
Approximate Detection Limit: 0.005 mg/1 €

Preparation of Standard Solution

1.

Stock Solution: Carefully weigh 2.282 g of cadaium sulfate
(3Cds0," 88,0, analytical ceagent grade) and dissolve in delonired
distilled water. Make up to 1 liter with dionized distilled water.
Il ml =] ag Cd4 (1000 ng/1).

Prepare dilutions of the stock solution to be used as calibracion
standards at the time of analysis. The calibration standards wust
be prepared using the sawe type of acid and at the same concenrrarion
as will result in the sample to be analyzed after sample preparation.

Instrumental Paraseters (General)

1.
2.
3.
4.
5.

Notes

l.

Caduiums hollow cathode lamp
Wavelength: 228.8 am
Fuel: Acetylene

Oxidant: Aflr

Type of f{lawe: Oxidizing

Por levels of cadaium below 20 ug/l, the furnace techaique, Methed
213.2 CLP=M {3 recommended.

*This sethod may oulj de used under cartain conditions (sse D-81).
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CHROMIUM»
Method 218.1 CLP-M (Atomic Absorption, direct aspiration)

Optimun Concentration Range: 0.5~10 mg/l using a wavelength of 357.9 nm
Sensitivity: 0.25 mg/l
Approximate Detection Limit: 0.05 ag/l

Preparation of Staadard Solution

l. Stock Solution: Dissolve 1.923 g of chromium trioxide (Cr0j, reagent
grade) in defonired distilled water. When solution {s complete, acidify
vith redistilled HNOj snd dilute to ) liter with deionized distilled
vater. [ ml = 1 mg Cr (1000 ag/l).

2. Prepare dilutions of the stock solution to be used as calibration
standards at the time of snalysis. The calibration standards must be
prepared using the same type of acid and at the same concentration as
will result in the sample to be analyzed after sample preparation.

Instrument Parameters (General)
1. Chromius hollow cathode lamp
2. Wavelength: 357.9 nm
3. Fuel: Acetylene
4, Oxidant: Nitrous oxide -
S. Type of flame: Fuel rich

Notes

!. The following wavelengths may also be used:
359.3 nm Relative Sensitivity l.4
425.4 na Relative Sensitivicy 2
427.5 na Relative Sensitivity 3
428.9 nm Ralative Sensitivity &

2. The fuel rich air-acetylene f{lame provides greater sensitivity but
- is subject to chemical and matrix interference froam fron, nickel, and
other sstals. If the acalysis 1s performed in a lean flame the inter-
ference can be lessened but the sensitivicy will also be reduced.

3. The suppression of both Cr (III) and Cr (V1) absorption by most inter-
fering ions in fuel rich air-scetylens flames is reportedly controlled
by the addition of 12 ammonium bifluoride in 0.27 sodium sulfate
(Talanca 20, 631 (1973)]. A 1I oxine solution is also reported to be
useful.

4, For levels of chromium betwaen 50 and 200 ug/l where the air-acetylene
flame cannot be used or for levels below 50 ug/l, cthe furnace procedure
is recommended. See Method 218.2 CLP-# for the furnace procedure.

*This method may only be used under certain conditions (see D-83).

D-98



RSNy R

3

COBALT*

Method 219.1 CLP-M (Atomic Absorption, direct aspiration)

Optimum Concentrstion Range: 0.5-5 wg/l ueing e wavelength of 240.7 om
Seasttivity: 0.2 mg/l ¢
Approximate Detection Limit: 0.05 mg/l £

Preparation of Standard Solution

l-

Stock Solution: Dissolve 4.307 g of cobeltous chloride (CoCl;"
6H70 anslyticsl reagent grade), in deionized discilled water.
Add 10 ul of concentrated nitric scid and dilute to 1 liter with
deionized discilled water. ! al = ! mg Co (1000 ng/l).

Prepare dilutions of the stock cobalt solution to be used as
calibration standards at the time of anslysis. The calibration

standards must be prepared using the same type of scid and at the

sage concentration as will result in the sample to be snalyzed
after sample preparation.

Instrument Parameters (General)

1.
2.
3.
4,
3.

Notes

Cobalt hellow cathode lamp
Wavelength: 240.7 nm
Puel: Acetylene

Oxidant: Air

Type of flame: Oxidizing

For levels of cobalt below 100 ug/l the furnace technique, Method
219.2 CLP-M {» recommended.

*This method msy only be used under cartain conditions (see p-83).
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COPPER®

Method 220.1 CLP-M (Atomic Absorption, direct aspiration)

Optisum Concentration Range: 0.2-5 mg/l using a wavelength of 324.7 na
Sensitivity: O.]1 mg/l

Approximate Detection Limit: 0.02 mg/l

Preparation of Standard Solution

l.

Stock Solution: Carefully weigh 100 g of electrolyte Eopper
(analytical reagent grade). Dissclve in 5 ml redistilled HNO,
and make up to | liter with deiounized distilled water. Final
concentration is ! mg Cu per ml (1000 mg/l).

Prepare dilutions of the stock solution to be used as calibration
standards at the time of analysis. The calibration standards must
be prepared using the same type of acid and ar the same concentration
as vill result in the sample to be analyzed after sample preparation.

Instrumental Parameters (General)

l.
z.
3.
4.
5.

Notes

1.

Copper hollow cathode lamp
Wavelength: 324.7 nm
Fuel: Acetylene

Oxidant: Alr

Type of flame: Oxidizing

For levels of copper below 50 ug/l the furnace techaique, Method
220.2 CLP-M is recommended.

Numerous absorption lines are available for the determinarion of
copper. By selecting a suitable sbsorption wevelength, copper
samples may de snalyzed cver a very wide range of concentration.
The following lines may M used:

327.4 om Relative Sensitivity 2
216.5 om Relative Sensitivity 7
222.5 om Ralative Sensitivicy 20

*This method may only be used under certain conditions (see 0583).
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IRON®

Method 236.! CLP-M (Atomic Absorption, direct aspiration)

Optimus Concentration RBange: 0.3+5 mg/l using a wavelength of 248.3 na
Sepsitivity: ©O.12 wg/l ¢
Approximate Detectioo Limir: 0.03 ag/l ¢

Prepsration of Standard Solution

1. 8Stock Solution: Carefully weigh 1.000 g of pure iroo wire
(analytical resgent grade) snd dissolve in 5 ml redistilled HNO;,
waraing Lf necessary. When solution is complete, make up to |
liter vith deiocnized distilled water. ! wl » ) ug Fe (1000 mg/l).

2. Prepatre dilutions of the stock solution to be used as calibration
standards at the time of analysis. The calibration standards must
be prepared using the same type of acid and at the seme concentration
as will result in the seasple to be analyred after sample preparation.

Instrumental Parameters (General)
1. 1lreo hollow cathode lamp
2. Wavelength: 248.3 nm
3. Fuel: Acetylene
4. Oxmidant: Alr
5. Type of flame: Oxidizing

Notes
l. The following wvavelengths may also be used:

248.8 om Ralative Sensitivity 2
271.9 nm Ralative Sensitivicy 4
302.! on Relative Sensitivicy 5
252.7 sm Ralative Sensitivicy 6
372.0 sa Aalative Sensitivicy 10

2. Por coocentrations of iron belov 0.05 mg/l the furnace procedure,
Method 236.2 CLP-M, is recommsnded.

[N

#This method may only be used under certain conditions (see D-83),
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LEAD*

Method 239.1 CLP-M (Atomic Absorption, direct aspiration)

Optimum Concentration Range: 1-20 mg/l using a wavelength of 283.3 na
Sensitivity: 0.5 =g/l
Approximate Detection Limft: O.1 mg/l '

Preparation of Standard Solution

.

Stock Solution: Carefully weigh 1.599 g of lead nitrfite, Pb(NOj);
(analytical reagent grade), and dissolve deionized distilled vater.
When solution is complete acidify with 10 ml redistilled HNOj and
dilute to 1 liter with deionized distilled water. | al = | mg Pb
{1000 mg/1).

Prepare dilutions of the stock solution to be used as calibraction
standards at the tioe of analysis. The calibdration standards sust be
prepared using the same type of acid and at the samse concentration as
will result in the sample to be analyzed after sample preparaticn.

Instrumental Parameters (General)

l.
l.
3.
4.
5.

Notes

2.

Lead hollow cathode lamp
Wavelength: 283.3 nm
Fuel: Acetylene

Oxidant: Alr

Type of flame: Oxidizing

The analysis of this metal is exceptionally sensitive to turbulence
and absorption bands in the flame. Therefore, some care should be
taken to position the light beams in the wmost stable, center pertion
of the flame. To do this, first ad‘ <t the burner to maximize the
absorbance reading with s lead stan. d. Then, aspirace a water
blank and mske minute adjustments in e burner alignment to aminiaize
the signal.

The levels of lead belowv 200 ug/l the furnace technique, Method 239.2
CLP-M, is recommended.

The folloving wavelengths may also be used:

217.0 nm Relative Sensitivity 0.4
261.4 nn Relative Sensitivity 1O

*This method may only be used under certain conditions (see D-81).
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MANGANEZSE®*

Method 243.1 CLP-M (Atomic Absorption, direct aspirstion)

Optimus Covcentration Range: O.1-3 wg/l using a wavelesgth of 279.5 n»
Sensitiviry: 0.05 mg/l .
dpproximate Detection Limit: 0.01 mg/l

Preparation of Standard Solution

)

2.

$tock Solution: Carefully weigh 1.000 g of manganese metal
(analytical reagent grade), and dissolve 8o 10 al redfscilled HNOj.
When solution is cowplete, dilute to ! liter with 12 (v/v) BC!.
l1ml =] wg Mo (1000 mg/l).

Prepers dilutions of the stock solution to be used as calibration
standards at the time of analysis. The calibration standards must be
prepared using the same type of acid and st the same concantration as
vill rasult 1ia the sample To be snalyred after sample preparation.

Ioscrumencal Parameters (Geteral)

l.
2.
.
4.
5.

Notes

2.

Mangenese hollow cathode lamp
Wavelength: 279.5 aa

Fuel: Acetylene

Oxidanc: ALY

Type of flame: Oxidizring

For lavels of manganese below 15 ug/l, the furnace procedure, Method
243.2 CLF¥, 13 racomminded.

The following line way also bda used:

403.]1 ss Relative " .usitivicy 10.

*This mathod mey only de used under csrtain conditious (see D-83).
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NICKEL®

Method 249.]1 CLP-M (Atomic Absorption, direct aspiration)

Optimum Concentration Range: 0.3-5 ag/l using s wavelength of 232.0 na
Sensitivity: 0.15 mg/l
Approximate Detection Limit: 0.04 mg/l

Preparation of Standard Solution

1.

.
Stock Solution: Dissolve 4.95) g of nickel nitrate, N1(NO,), 6H,0
(analytical reagent grade) in deionizing distilled water. Aﬁ

of conc. nitric acid and dilute to | liter delonized distilled vnter.
l ml =] mg NI (1000 mg/1).

Prepare dilutions of the stock solution to be used as calibration

standards at the time of analysis. The calibration standards should
be prepared using the same type of acid and at the same concentration
as will result in the sample to be snalyzed after sample preparation.

Instrumental Parameters {(General)

i.

Nickel hollow cathode lamp

2. Wavelength: 232.0 nm
3. Fuel: Acetylene
4. Oxidant: Alr
5. Type of flame: Oxidizing
Interferences
1. The 352.4 nm vavelength is less susceptible to spectral interference
and may be used. The calibration curve is more linear at this
wavelength; however, there is some loss of sensizivity.
Notes
1. Tor levels of nickel below 100 ug/l the furnace echnique, Method

249.2 CLP-M, 1s recommended.

*This method way only be used under certain conditions (see D-83).
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SILVER®

Mathod 272.1 CLP-H (Atomic Absorption, direct sspiration)

Optiwmum Concentration Range: UO.l~4 mg/l using a waveleagth of 328.1 nm
Sensitivity: 0.06 ag/l
Adpproximate Detection Limit: 0.01 g/l

Preparation of Standard Solution ¢

r.d
1. 8Stock Solution: Dissolve 1.575 g of thO;.i(-nnlytxcal reagent grade)
10 deiounized distilied vater, dd 10 al cooec. ENO3 and make up to |
liter. 1 ml = ] ug Ag (1000 ng/l).

2. Prepare dilutions of the stock solution to be used as calibration
standards at the tise of analysis. The calibration standards must be
prepared using the sswe type of acid and at the ssme concentration as
vill result {o the ssmple to be snalyzed after sample preparation.

3. Iodine Solution, 1 N: Dissclve 20 grams of potassium fodide, KI
(analytical reagent grade) in 50 m] of deionized distilled water,
add 12.7 grams of ifodine, 15, (anslytical resgent grade) and dilute
to 100 ml. Store in a browm bottle.

4. Cyanogen lodide (CNI) Solution: To 30 ml of defonized distilled water
add 4.0 ml conc. NH,OH, 6.5 grams KCN, snd 5.0 ml of 1.0 X I, sclutien.
Mix and dilute to 100 wml with defonired disrilled water. Fresh solution
should be prepared every two weeks.(!

Instrumental Parameters (General)

1. Silver hollow cathode lamp

2. Wavelsngth: 328.1 na

3. TFuel: Acetylene

4. Oxtdant: afr

5. Type of flame: Oxidizing

Notes

1. Yor lavels of silver delow 30 ug/l the furnsce procsdure, Method 272.2
CLP-¥, {8 recommanded. -

2. Silver nitrate standards ars light sansitive. Dilutions of che stock
should ba discarded after use as concentrations belov 10 wg/l are not
stable over loog periods of ctime.

3. 1f sbtsorption to contsiner walls or the formation of AgCl is suspected,
make the sample basic using conc. WH,OH and add 1 al of (CNI) sclution
per 100 ml of sample. Mix the sample ’nd allow to stand for ! hour
before proceeding with the analysis.(l

*This method may only be used under certain condizions (see D-83).
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Merhod 272.1 CLP-M (cont.)

4. The 338.2 nm wvavelength may also be used. This has a relative
sensitivicy of 2.

References

1. “The Use of Cyanogen lodide (CNI} as a Stadbilizing Agent for Silver
ia Photographic Processing Effluent Sample”, Owerbach, Daniel,
Photographic Technology Division, Eastman Kodak Company, Rochester,
N.Y. 14650. PR
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THALLIUM=

Method 279.1 CLP-M (Atomic Absorption, direct aspiration)

¢
Optimus Coucentration Range: 1-20 mg/l using s wavelength of 276.8 na
Seositivity: 0.5 wg/l v
Approximace Detection Limit: 0.1 ng/l

Preparstion of Standard Solution

1. Stock Solution: Dissolve 1.303 g of thallium nitrate, T1NO;
(analytical rasgent grade) in deionized distilled water. Add
10 ml of conc. nitric actd and dilute to 1 liter with dejonized
distilled water. l ml = | mng T1 (1000 mg/1).

2. Prepare dilutions of the stock solution te be used as calibration
standards at cthe time of snalysis. The calibration standards must
be prepared using nitric acid and at the same concentration as will
tesult in the sample to be analyzed after sampls preparation.

Instrumental Parsmeters (General)
l. Thallius hellow cathode lawp
2. Wavelength: 276.8 nm
3. Fuel: Acetylene
4. Oxddant: Alr
5. Type of flame: Oxidizing

Notes

l. Tor concentrations of thallius dslow 0.2 mg/l, the furnace procedure,

Method 279.2 CLP=M, i3 recommended.

*This mathod msy only be used under certain conditions {see p-83).
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VANADIUM®*

Method 286.1 CLP-M {Atomic Absorption, direct aspiration)

Optimum Concentration Range: 2-100 ag/l using a wavelength of 318.4 om
Sensitivity: 0.8 mg/l
Approximate Detectioo Limir: 0.2 mg/l

Preparation of Standard Solution ¢

1.

Stock Solution: Dissolve 1.7854 g of vansdium pentoxide, V305
(snalytical reagent grade) in 10 ml of conc. aitric acid and
dilute to ! liter with deionized distilled vater.

lml =] mg V (1000 mg/l).

" Aluminum nitrate solution: Dissolve 139 § aluminum nitrate, Al

(NO4)4°9H50, f{o 150 al of deionized distilled water; heat to
effect solution. Allow to cool and make up to 200 ml.

Prepare dilutions of the stock vandium solution to be used as
calibration standards at the time of analysis. The calibration

standards sust be prepared using the same type of acid and at the

same concentration as will result in the sample to be analyzed
after sample preparation. Tc each 100 ml of standard and sample
alike, add 2 ml of the aluminum nitrace solution.

Instrumental Paramseters {(General)

l'

Vanadium hollow cathode lamp

2, Wavelength: 318.4 nm
3. Fuel: Acetylene
4. Oxidant: Nitrous Oxide
S. Type of flame: Fuel rich
Incerferences
1. It . 5 been repcrted that high concentrations of aluminum and
ticanius increase the sensitivity of vanadiua. This interference
can be controlled by adding excess aluminua {1000 ppm) to both
sanples and standards. [Talancta 15, 871 (1968)].
Notes

For concentrations of vanadium below 0.5 mg/l, the furnace procedure,
Method 282.6 CLP-M, is recoumended.

*This method may only be used under certain conditions (see D-83).
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ZINC*

Method 209.) CLP-¥ (Atomic Absorption, direct aspiration)

Optimus Coocentratios Range: 0.05-] mg/l using s wavelength of 213.9 nmn

Sensizivity: 0.02 mg/l

4

Approximste Detection Limic: 0.005 =g/l

W

Preparation of Standard Solution

1.

Stock Solutsion: Carefully weigh 1.00 g of zinc metal (analytical
reagect grade) and dissclve cautiously ip 10 sl HNOj. When
solution is complete make yp to I liter with deionized distilled
vater. 1l ml » ] ag 20 (1000 mg/l1).

Prepare dilutions of the stock sclution to be used as calibration
standards at the time of analysis. The calibration standards must be
prepared using the same type of acid and st the same concentration as
will result in the sampls to be avalyred after sample preparation.

Iostrumental Pagrameters (General)

ll

Notes

5.

Zine hollow cathode lamp
Wavelength: 213.9 am
Fuel:. Acetylene

Oxidant: Air

Type of flame: Oxidizing

High levels of silicon may intarfere.

The sir-scatylene flame sbsorbs sbout 252 of the energy at the 211.9
ol lipe.

The sensitivity may be increased by Eb- use of low-temperarure flames.
"‘ll cootainer cap lipers can be a eource of zinc contaaination. To
eircumvent or avoid this problem, the uss of the polypropylene caps
{s recommended .

Por concentration of sinc below 0.0] mg/l, the furnace procedure,
Method 28%9.2 CLP-M, 13 recommended.

*This sethod may only be used under certain couditions (see D-83).
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GENERAL QA/QC CONSIDERATIONS

Standard laboratory practices for laboratory clesanlioess as spplied
to glassware and apparatus must be adhered to. Laboratory practices with
rsgard to reagents, solwants, and gases should also be adhered to. Por
additional guidelines regarding these geoaral laborstory procsduras, please
gue Sections & and 5 of the Mandbook for Aoalriical Quality Control in
Mater and Westevater Laborstories EPA-600/4-79-019, USZPA Znviroomental

Monitoring and Support Laboratory, Ciucionati, Ohio, March 1979,
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QUALITY ASSURANCE REQUIREMENTS

The quality assurance/quality control (QA/QC) procedures defined belov must
be used by the Contractor vhen perforaing the methods specified 1o Exzhibit
D. When sdditional QA/QC procedures are specified in the methods ip Exhibit
D, the Contractor sust also follow these procedures. The cost of performing
all QA/QC procedures specified in this Statesent of Work i{s ipcluded {m the
price of perforaing thc bid lot.

r
The purpose of this docu-cnt is to provide a uniform set of procedures for
the analysis of inorganic coostituents of samples, documentation of sethods
aad thelir performsnce during a survey, and verificationo of the sample data
generated. The program will also assist laboratory personnel in recalling
and defending their actions under cross exsmination {f required to present
court testimony in enforcement case litigation.

The prime function of the QA/QC program ocutlined here {s the definition of
procedures for the evaluarion and documentation of sampling and analytical
methodologles and the reduction and reporting of data. The objective is to
provide a uniform basis for sample collection and handling, instrument and
sethods saintenance, performance evaluation, and analytical data gathering
and reporting. Although it is impossible to address all analytical situarions
in one document, the approach taken here is to define minimum requirements

for all major steps relevant to any inorgand®™wnsiysis. lo many instances -~
vhere methodologies are nvailablt. specific quality control procedures are
incorporated into the sethod TScumentation. l1deally, samples faovolved in
enforcement actions are analyzed only after the methods have met the sinisunm
performance and documentation requirements described in this document.

The Contractor must participate in the lLaboratory Audit snd Intercomparisocn
Study Program run by EPA, EMSL-las Vegas. The Contractor can expect to
analyze two samples per three-month contract period for this prograa.

The Contractor must perfora and report to SMO and EMSL/LV on Form XI quarterly
verification of instrument detection limits (IDL) by the method specified in
Exhibit E, by type and model for each iastrument used on this coatract. All
the IDLs must mset the CRDLs specified in Exhibit C. For ICP methods, the
Contractor must alsc report lineatrity range verification, all interslement
correction factors, vavelengths used and integration times on & quarterly
basis on Forms XI1I and XIII.

For QA/QC procedures, two different types of “saumples™ are specified. A
“sanple received” is the field or PE sample each of which bas an EPA number.
An “analycical sample” is each “analysis™ performed (i.e. each cup, tube or
container in autosamplers, etc). A "frequency of 101" means once every 10
soalytical sasples. Calibration blanks and calibration verification samples
are not counted as analytical samples when determining 10X frequency.

1f any QC weasurement fails to meet contract criteria the analytical aseasure-

ment say be repeated only once prior to taking the appropriate corrective
action as specified in Exhibic E.

E-2



The Contractor must raport all QC dete in the exact format shown {n Poras
IT - XIII (See Exhibit B).

This section outlines the minimum QA/QC operations mecessary to satisfy the
sasiytical requiremmnts of the contract. The following QA/QC operations
must be performed as stated in this exhidit:

1. Isitisl Calibratioo and Calidratiov Verification

2. Continuing Calibration Verificstion ¢

. Preperatioo Blank Analysis

4, Interfereuce Check Sampie Analysis

5. ICP Serial Dilution Analysis

6. Hatri{ Spike Analysis

7. Duplicste Sample Analysis

8. PFuruace AA QC Analysis (Method of Standard Additions may be required
under certain conditions).

9. Laboratory Quality Control Sample Analysis

i. Iofrial Calibration dnd“Calibration Verification

-,

Guidelines for fustrumental calibratfon sra given in EPA 600/4-79~020
and/or Exhidbit D. Instruments must be calibrated daily or once every 4
hours anéd asch time the instrument is set up.

Jostrument Calibration

For atomic sbsorption systeas, calibration stardards are preparsd by
dilutiag the stock metsl solutions at the time of sualysis. Low calibra-
tion standards must b sreparsd fresh sach time an anslysis {3 to bde made
and discarded after u.* Prepsre & black and at lesst three calidracion
standatds in graduated . sounts in the appropriete raangs. Oue atomic
absorpcion calibracion standard must be at the CBDL except for msercury.
The calibration standards must be prepared using the same cype of acid or
combinstion of acids and at the same councentration as vill result in the
samples following sample praparation. JBaginuing with the blank, aspirate
or inject the standards and vecord the rsadinge. If the AA fnstrument
configuration prevants the required é~poiat calibration, talibrate accord-
ing to instrument msnufscturer’'s recommendations, and analyte the rezain-
ing required sctandards. Results for these standards sust be within
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+ 51 of the true value. UTach standards concentration and the
calculatioas to show that the +5I criterion has been met, must be
givea in the raw data. If the values do not fall within this range,
recalibration 1is necessary. The + 5X criteria does not apply to the
stomic absorption calibration standard at the CRDL. Specific
scceptance critaris will be set for this astandard by EPA in the
future. 1In the interim, the Cootractor must observe and quantitate
this standard st a level above their stated fostrument detsction
limit during CTAA analysis. All standards sust be reported on Pora 1I,
Part 2. Calibration standards for furnace procedures should be
prepared as described in the individual sethods for that metal.

Baseline correction is acceptable as long as it is performed after

every sample or after the continuing calibration verification check.

For cysnide and mercury, follow the calibration procedures outlioed in
Exhibit D. Ouve cyanide calibration standard wustz be at the CRDL. For ICP
systems, calibrate the instrument sccording to {nstrument manufactufrer’s
recompended procedures.

Initial Calibration Verification Standards

Immediately after each of the ICP, AA and cyanide systems have been
calibrated, the accuracy of the initial calibration shall bde verified
and documented for every analyte by the analysis of EPA Infitial
Calibracion Verification Solution(s).

The inicial calibration verification standard(s) sust be run at each wave-
length used for analysis.

If the Initial Calibraction Verification Solution(s) are not available from
EPA, or where a certified solution of an analyte is not available from any
source, snalyses shall be conducted on aan independent standard at a coacen-
tration other than that used for calibration, but within the calibration
range. An independent standard is defined as a standard composed of the
analytes from & different source than those used in the standards for the
initial calibration. PFor ICP, the Initial Calibration Verificacion Solu-
tion{s) must be run at each wavelength used in the analysis of the sample.
When seasuresents exceed the control limits of Table 1, che analysis must
be terainated, the. problem corrected, the ianstrumens recalibrated, and the
calibration rteverified. For CN, the initial calibricion wverificacion
standard must be distilled.

The values for the initial and subsequent continuing calidration verifica-
ions shall be recorded on Form II (see Exhibit B) for ICP, AA, and cyanide
anslyses, ss indicated.

Instrusent Detection Limit Determination (IDL)

Before any field‘an-ples are analyzed under this contract, the {nstrumental
detection limits (in ug/L) wust be determined within 30 days of che start
of the analyses and at least quarterly (every 3 months), and sust mseet the
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levels specified f{n Exhibit C. The instrusental detectfon limits (in ug/iL;
ahall be determined by sultiplying by 3, the average of the standard devia-
tions obtained on thres mouconsecutive days from tha snalysis of a standard
solution (each analyte in reagent water) at s couocentration -5 times IDL,
with 7 cousecutive measurements per day. Rach measurement sust be per-
formed as though it was # separate analytical sample {i¢.,each measurenment
aust be followed by a rinse sod/or any other procedure normally performed
between the analysis of separste samples). IDL's sust be deternined and
reportad for each wavelength used 1o the snalysis of che samples.

For each Case, IDLs must be reported on QC Raport Torm VII. If mulrtiple
AA fnstruments are used for the anslysis of an element within s Case, the
highest IDL for the AAs must be reported for that Case. Use the same
reporting procedure for wmultiple ICPs.

Linear Rsnge Analysis (LRA)

To verify linearity near the CRDL for ICP gnalysis, the contractor mus:
anslyze an ICP standard st tvo tises the CRDL or twe times the IDL,
whichever is greater, at the beginning and end of each sample snalysis
run, or & ainieun of cvice per 8 hour working shifc, whichever is more
frequent. This stsndard must be run for all elements analyzed by ICP
except A1, Ba, Ca, Fe, Mg, ¥Na and K. 4ll standards must ba reported
on Form II, Part 2. Specific acceptance eriteria for the standard
will be set by EPA in the future. 1n che tacterim, the Coantractor

sust observe and quantitate this standard at a level sbove the

-ju:ed tostrumentedetaction limit during ICP analysis.

. .. -
For ICP analysis, s linear range verification check standard sust be
analyzed and reported guarterly for sach element on Form XII. The standard
must be analyzed during a routine snalytical run performed under this con-
cract. The snalytically determined concentration of this standard must be
vithin + 5% of the true value. This concentratiocn is the upper limit of
the ICP linear range beyond which results cannot be reported under this
contract without dijution of the analyctical ssmple.

Calibration Blank

A calibration blank {s analyzad afcer tnitial calibration verification
and each time the instrument is calibrated, and at a frequency of

102 or every 2 hours during the run, vhichever is mor® frequent. The
blank sust be enalyzed st the beginning of the run and afcer the last
analytical sample. Tha results for the calibration blank golution
shall be racordsd on Torm II1 for ICP, AA and cyanide analyses, as
indicatad. If the magnitude (adsolute value) of the CB result
excesds the 1DL (positive or negative) the rasult should be so
reported in ug/l oo Torm III, otherwise report as IDL~U. If this
blank result exceeds the window of ¢ CRDL (Exhibit C), terminate
snalysis, correct the problea snd recalibrate.
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2. Continuin& Calibration Verification

To sssure calibration sccuracy during sach analysis run, one of the following
standards is to be used for continuing calibrastion verification and msust be
be analyzed for esch snalyte st a frequency of 10 or every 2 hours during
an analysis run, whichever 1s more frequent. The standard sust also

bs analyzed for esch analyte st the bdegiuning of the run and after the
last soalytical sample. The snalyte concentrations im the coatinuing
calibration standard must be one of the following solutions at or near
the mid-range levels of the calibration curve:

| EPA Solutions f
2. NBS SRM l643da
3. A contractor-prepared standsrd solution

TABLE 1. INITIAL AND CONTINUING CALIBRATION VERIFICATION
CONTROL LIMITS FOR INORGANLIC ANALYSES

2 of True Value (EPA Set)

Analytical Method loorganic Species Low Limit High Limit
ICF/aA . = Metals g 90 110
Cold Vapor A " -y Mercury ’ 80 120
Other Cyanide 85 115

The same continuing calibracion standard sust be used throughout the analysis
runs for a case of saaples received.

If 1= deviation of the coatinuing calibration verification is greatsr than

the ‘ontrol Limits specified in Table 1, the instrument must be recaiibraced
sad ...: preceding 10 samples reanaslyzed for the analytes saffected. Information
regarding the continuing verification of calibration shall de recorded on Form
I1 (see Exhibit B) for ICP, AA and cyYanide as indicated.

3. Preparation Blenk Analysis

At least one preparation blank (or resgent blank), cousisting of deionized
distilled water processed through each sample preparstion procedure ({i.e.,
water, solids) performed for each Case, must be prepared and sanalyzed with
evary 20 sasples received, or with each batch® of samples digesced whichever

*A group of samples prepared at the same time.
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1s more frequant (see Exh{bit D). The first 20 samples of a Case are to be
assigned ro preparation blank one, and the second 20 samples to preparstion
blank two, stc. (see Form 111). Each data package must contain the results of
all the preparation blaok analyses sssociated with the samples in that Case.

This blank {s to be reported for each Case and used in all analyses to
aecertain whether sample concentrazions reflect contamination in the
following manner:

1. 1f the concentration of the blank is less than or aqusl to the con-
tract required detaction level (Exhibit C), mo correction of sample
results is performed.

2. If the concentration of the blank Ls above the contract required de-
tection level: For any group of samples associated with a particular
blank, the concentration of the sample with the least coscentrated
analyte sust be 10X che blask coacentratipn, or all ssmples associsted
with che blank and less than 10z che blaok concentration sust be
redigested and reanalyzed, with the sxception of an identified aqueous-
eoil fileld blank. The saaple value {s not to be corrected for the
blank value.

The values for che preparation blank shall ba recorded in ug/L for
squeocus sampleq and 1o mg/kg for solid ssaples oo Form 111 {see
Exhi{bic B) for 1CP, AA, and cyanide aoalyses, as indicated.
. -  de—
ICP Interference Chc:: Sanple Analysis

To verify inter-element and background correction factors the Concractor
sust aoalyze and report the results for the ICP loterference Check Samples
at the beginning snd end of each scalysis run (or & minimum of [wice
per 8 bour working shiftr, whichever is msost frequent), but not before
initial calibraction verificacion. The ICP lacerferesce Check Samples
must be obtained frow EPA (EMSL/LV) 1f available sad snalyzed sccording
to the iastructions gupplied with the ICS. Rasulta for the check
ssaple analyses during the snalytical runs sust fall within the

cootrol limit of 420 of the crus value for th= apalytes included in
the Interfarence Check Samples. For elemsnts .~ntained in the 1CS,

if true valoes are not suppiied with the ICS, ths 1wan sust be
deternined by fnitially analyzing the ICS at least five times
repatitively for the particular snalytss. This sean detarmination

sust be made during an analytical run vhere the results for the
previously supplied EPA ICS mst all contract specifications.
Additionally, the result of this foicial masn determinacion is to be
used a8 the true valus for tha 1ifetime of that solution {i.e., until
the solution is sxhsusted). I1f the results are aot within che coutrol
limits, terminate the analysis, correct the problem, recalibrate,
teverify the calibration, and reanalyte the samples. If the ICP
Interference Check Sample 19 not available from EPA, an independent

ICP Check Ssmple sust be prepsrad with incerfersar and amalyte
concentrations at the levels specified in Table 2 (Exhidic E). The
sean value and standard deviation sust bs established by initially
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5.

analyzing the check samples at least 5 times repetitively for each
parameter oo Forw IV. Resulte sust fall within the control liamit of
#202 of the established mean value, unless the out-of-control result
{s for ao slement vot being reported from the ICP run. Rasults from
the Interference Check Ssmple analyses sust be recorded oa Fora IV
for all ICP parameters (see Exhibic B).

ICP Serial Dilution Aoalysis

Prior to reporting coucentation data for the analyte slements, the Con-
cractor sust asaljte and report the results of the ICP Serial Dilution
Analysis. The ICP Serial Dilution Analysis sust be pcrfofltd oo each
group of samples of s similar wmacrix type (i{.e., water, soil) and coucen—-
tration (i.e., low, medium) for each Case of samples, or for each 20 samples
received, whichever i» more freguant. Samples identified as field blanks
cannot be used for serial dilution snslysis. If the snalyte concentration
is sufficiently high (minimally a factor of 10 above the ianscrumental de-
tection liait after dilution), an analysis of & 5 fold dilution must agree
wvithin 102 of the original determinatioan. If the dilution analysis for

one or more snalytes is not within 10Z, s cheaical or physical interference
effect should be suspected, and the data for all affected analytes in the
samples received sssociated with that serial dilution must be flagged with
an "E”, In the ipstance where there is more than one serisl dilucion per
case, if one serial dilution result is not withio contract criteria, flag
all the samples of the same matrix and concentration in the case. Serial
dilution results and “E” flags must be reported on QC Raport Fora IX and 1.

-

The |pik¢dq:::plc analysis i:‘zznigncd to provide informatioa about the
effect of the sample matrix on the digestion and messurement methodology.
The spike is added before the digestioa (i{.e., prior to the addition of
other reagents) and prior to any distillation steps (i.e., QN=). At least
one spiked saaple anslysis must be perforwed on each group of sasaples of

s simi{lar matrix ctype (i.e¢., vater, s0il) and concentration (i.e., low,
medium) “or each Case of samples ot for sach 20 samples received, whichever
is mor. ‘requent.* If tha spike analysis is performsd on the same sample
that is . “een for the duplicate sample analysis, spiks calculations must
be performed using the results of the sample designated as the “original
sample” (see Duplicate Sample Analysis). Do not use the average of the
duplicate results for tha purpose of deteraining percent rscovery. Samples
identified as £ield blanks cannot bde used for spiked sample analysis.

EPA may require that a specific sample bde used for the spiked sample
analys{s. The snalyte spike must be added in che amount givern in Table

J (Exhibit E) for sach element analyred. If twe analytical methods are
used to obtain the reported valuss for the same gslement for s Case of
sasples (i.e. 1CP, GPAA), spike samples must be run by each method used.
1f the spike vecovery is not within the limits of 73%-123X, the dats of

all samples received associated with that spiked sample and determined

by the sase analytical method sust be flagged with the letter "N” on

Forms I and V. An exception to this trule is granted in situations

where the sample concentration excesds the spike concentration by a



o

factor of four or more. Io such s csse, the data shall be reported
unflagged aven Lf the parcesnt recovery does oot maet the 75-1251 recovery
eriteria. For flame AA, ICP and Hg snalyses, when the pre~digest spike
recovery falls outside the control limits, and the sample result does

pot exceed dx the spike added, a post-~digest spike muat be performed

for those elements that do not meet the spacified criteris (exception:
Ag). Spike the unepiked aliquot of the sample 8t two times the f{ndigenous
level or tvo times Che CRDL, whichever is grester. Results of the
post—digest oplke must be raported on QC Form V A. In the f{ustance

where there 1is more cthan one spiked sample per matrix and coaceatration
per Case, 1if one spike sample recovery 1s noz within contract eritertis,
flag all the samples of the same matrix in the Case. Individual component
percent recoverfes (IR) are calculaced as follows:

IRecovery =  (SSR=SR) x 100
SA

Where SSR = Spiked Sample Resulr
SR = Sample Resul:
SA = Spike Added

When ssaple concentration (s less than the laostrument detection limit,
use Sk = 0 only for purposes of calculating ZRscovery. The spiked
ssmple Tasults, sasple results and I Recovary (positive or negstive)

“~ pust be reported ou Form V for ICP, AA and cyanide analyses, as indicated.

. T

ha o ]

"TABLE 2. INTERFERENT AND ANALYTE ELEMENTAL CONCENTRATIONS USED FOR ICP

INTERFERENCE CHECX SaMPLE

Analytes (mg/Ll) lncerferents (ug/L)
Ba 0.5 Al 500
Be 0.5 Cs 300
Cd 1.0 Te 200
Co i 0.5 Mg $00
Cr 0- S
Cu 0.5
Mo .5
|} 1.0
) 41 1.0
v 0.5
in 1.0



TABLE 3. SPIKING LEVELS] POR SPIXED SAMPLE ANALYSIS

Por ICP/AA For Furoace AA Other
EZlement (ug/L) (ug/L) (ug/L)
Vater  Sediment! Vater Sedimentl
Aluainua 2,000 .
Antimony 500 500 100 100 '
Arsenic 2,000 2,000 40 40 f
Bariums 2,000 2,000
Berylliums 50 50
Cadmius 50 50 3 3
Calcium - "
Chromium 200 200
Cobalt 500 500
Copper 250 50
Iron 1,000 *
Lead 500 500 20 20
Magnesiua hd *
Manganese 500 500
Mercury 1
Nickel 500 500 =
Potassium * *
Selenium 2,000 2,000 10 "0 .
Silver ) 30 50
Sodium hd - * -
Thallium 2,000 2,000 50 50
Vanadium e -* -500 500
Zinc 500 500
Cyanide 100

NOTE: Elemsents without spike levels and not designated with an asterisk, should
be spiked at appropriate levels.

1The levels shown {ndicate concentrations in the final digestate of the spiked
sample (200 mL FV)

*No spike required.
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7. Duplicate Sample Anzlysis (DUP)

Ooe duplicate sample must be spalyzed from sach group of samples of

8 similar matrix cype (i.e., water, soil) and concentration (i.e., low,
medium) for sach Case of samples or for sach 20 samples received, whichever
is wore frequent.®* Rasults of the analyses for the original sasple and
the duplicate sample must be reported on separate Form 1's as Forz 1A
and Forw 1B. Do oot saverage duplicates for reporting oo Form I. Duplicate
sample analyses are required for percent solide. Samples identified as
field blanks cannot be used for duplicate saaple snalysis. EPA may

require that & specific sample be used for duplicete sample snalysis.

If tvo soalytical methods are used to obtain the reported values for

the same element for & Case of samples (f.e., ICP, GFAA), duplicate

samples sust be run by each method used. The relative percent

differences {RPD) for sach component are calculaced as follows:

RFD = |D! - D2| x 100
{Di+02)/2

Where RPD o Relative Percent Difference
Dl » First Sample Value (original)
D2 = Second Sample Value (duplicacte)

The results of the duplicate sapple analysis must be reported on Form VI
in ug/L for squeocus ssnmples and ag/kg for solid samples (See Exhidbit B).
A coantrol limit of + 20 for RPD shall be used for sample values greater
thao or equal to S times the contrpciregyired detection level (CRDL).

A control limic of + che CROL shall be “used for sample values less

than S times the CRDL (Exhibit C), and this conmtrol limit (#CROL)

should be entered {n the "Control Limit” column oo Form VI.” 1lf onme
fesult (s above the 5 x CRDL level and the other is below, use the +
CRDL criteria. 1f either sample value i3 less than the CRDL, the

RPD 1s not calculated and i{s ifndicated as “NC" on Fora VI. For

sclid duplicate results < 5 x CRDL, enter the value of + CRDL,

corrected for sample veight and percent moisture, in the control

limtt column.

1f the duplicate sample results are outside the control limits, flag
a1l the data for samples received associated with that duplicace
sample vwith an “*" on Forms I and VI. Io the {nstsnce wvhere there

is more than one duplicate sample pear Case, if one duplicate result
1s not within contract criteria, flag all the samples of the same
satrix and concentration in the Case. The percent difference data
will be usad by EPA to evaluste the loung~ters precision of the
methods for each parameter. Specific control limits for each elesent
vill be added to Form VI at a later date based oo these precision
results.

*EPA may require additional duplicates be acalyzed, on requast, for
which cthe contractor will be paid.

+lelative percent difference 1s squivalent to relative range of duplicates (RR).
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Furnace Atomic Absorption (AA) QC Analysis

Because of the nature of the Furnace AA technique, the special proce-
dures susmarized {an Figure 1 will be required for quantitation. (These
procedures are fot meant to replace those included in Exhibit D of
this document, but will supplement the guidance provided therein.)
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FURNACE ATOMIC ABSORPTION ANALYSIS SCHEME

Figure 1.

PREPARE AND ANALYZE
SAMPLE AND ONE SPIKE |
(2 X CRDL)
(Double Injections Required)
ANALYSES WITHIN NO DILUTE SAMPLE
CALISRATION RANCE ™| ANDSPIKE
.y r
lm |
RECOVERY OF SPIKE U NO, Repeat Only Once
CREATER THAN 00%
1 Sull NO | FLAG DATA
WITH AN "E"
YES YES REPORT
|  RESULTS
| TOIDL
SAMPLE ABSORBANCE No | SPIKE RECOVERY
GCREATER THAN 30% GREATER THAN
OF SPIKE $5% AND
L
ABSORBANCE LESS THAN 115% REPORT
NO nTr.surrs
-— oIDL,
- FLAC WITH
. .- A "‘IN
YES
SPIKE RECOVERY YES QUANTITATE
GREATER THAN $5% AND — FROM
LESS THAN [1%% CALIBRATION
CURYE AND
REPORT
TO DL
NO
QUANTITATE BY MSA WITH 3
SPIKES AT 50, 100 & 150% |
OF SAMPLE ABSORBANCE
(Only Single Injections Required)
} if NO, Repest Only Once
CORRELATION COEFFICIENT
GREATER THAN 0.995 ey
M Still NO
FLAG DATA
}"‘5 " WITH A .-

FLAG DATA WITH "

*Spike absorbance defined as (absorbance of spike sampie) minus (absorbance of the sample).
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2.

3.

All furnace analyses, except during Full Methods of Standard Add{tion
(MSA), will require duplicate iojections for which the average absorb-
ance or “concentration” will be reported. All analyses must fgll
withino the calibratioo range. The raw data package must contain
absorbance or “coocentratioa” values for both injections, the

average valus and the relative standard deviation (RSD) or coeffi-
cient of variation (CV). For cooncentrations grester than CRDL, the
duplicate {njection resdings must agree within 20% RSD or CV, or

the sample must be rerun once (i.e., twvo additional burns). If the
readings are still out, flag the value with an "M~ on Fors I.

All furnace analyses for esch saaple, including the LCS, will require
at least a single snalytical spike to deteraine if the MSA will bde
tequired for quantitation. An analytical spike {s ndt tequired on
the predigest spike sample when the predigest spike sample recovery
is vithin the specified control limits of 75 = 125 X or when the
sample concentration is greater than &x the predigest spike concen-
tratioa. The spike* will be required to be st & concentration (in
the sample) twice the contract required detection limic (CRDL).

The percent (ZR) of the spike, calculated by the sane formuls as
Spiked Sample analyses (Exhibit E), will then determine how the
sanple will be quancitated as follows:

a) 1f the spike recovery is less than 40X, the sasple sust be diluted
and rerun with asother spike. Dilute the sample by a factor of 5
to 10 and rerun. This step must only be parformed once. If after
the dilution the spike recovery is still <40, report daza and
flag with an "E” to indicate interfersnce problems.

b) I1f tﬂz ‘bik! recovery is greater than 40F and che sample abscorbance
or concentration is <50 of the spike+, report the sample results
to the IDL. If che spike recovery is less than 85I or greater
than 1152, flag the result with an “W-.

c) If cthe sample absorbance or concentration is >50 of the spike+ and
the spike recovery is betwveen 85X and 1151, the sample should be

quantitated directly from the calibration curve and report to the IDL.

d) 1f the sample absorbance or concentration is >50% of the spike+
and the spike recovery is less than 851 or greater than 1i5Z, the
sasaple must be quantitated by MiA.

The following procedures will be incorporated into MSA analyses.
a) Daca from MSA :zalculations must be within the linear range as

deterained by the calibration curve generated at the beginning of
the analytical run.

=§p1kcs ate post digest spikes to be prepared prior to anslysis by adding a
koown quantity of the analyte to an aliquot of the digested sample. The
unspiked saaple aliquot must be compensated for any voluse change in the spike
samples by addition of deionized water to the unspiked sample sliquot.

+°Spike” 1is defined as (absorbsnce or concentration of spike sample) minus
(absorbance or conceatration of the saaple).
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b)

e)

d)

e)

The sample and three spikes must be analyzed comsecutively for
MSA quantitation (the “faitial” epike run data is epecifically
excluded from use 1o the MSA quantitstion). Ouly single injec~
tions are required for MSA quantitation. Bech full MSA

counts as 2 “analytical samples” towards determining 102 QC
frequency (i.e., 5 full MSAs can be performed between
calibration verifications). .
For analytical tuns contaianing only MSAs, ua’;h injections
can be used for QC samples during that rum.

Spikas* should be prepared such that:

= Spike ] i»s spproximately 501 of the sample sbsotrbance.
- Spike 2 1s spproximscely 1002 of the sample absorbance.
-~ Spike 3 1s epproximately 1502 of the sample absorbance.

The dats for esach MSA analysis should be ‘clearly fdentified in
the raw data documentation along with the slope, intercept and
correlation coefficfent (r) for the least squares fit of the data
and the results reported on Porm VIII. Reported values obtained
by MSA are flagged oa the data sheet (Form 1) with the letter “s”.

If the correlstion cowfficient (r) for & particular analysis is
less than 0.995 the MSA analyses sust be repeated once. 1f the
correlation coefficient 1s st1l]l <0.995, report the results on _
Form I from the run with the best “r~ and flag the

result with s “<¢Z.

9. Laboratory Centrol Sample Analysis

Laboratory Control Samples (LCS) - Aqueocus and solid laboratory quality
control samples must bde analyzed for esch analyte using the same sacple
preparstions, analyrical methods and QA/QC procedures employed for the
EPA samples teceived.

The aqueous LCS sclution must be obtained from EPA (if unavailable, the
EPA laitisl Calibration Verificatfion solutions may be used). The aquecus
LCS must be prepared and snalyzed with the aqueous samples for each of
the procedures applied to each case of samples received. One aqueous
LCS must be snalyzed for every 20 aqueous samples received, or for

sach batch? of aqueous samples digested whichaver is more frequent

(see Exhibit D). PFor cyanide, the distilled mid-range calibdration
standard way be used as the aqueous LCS (see Section 8.3.2.1, Exhibir D).
An aqueous LCS is not required for mercury analysis.

SA group of samples prepared st the sase time.
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The solid LCS, availsble from EMSL/LV, must be prepared and analyzed
using eschb of the procedures applied to the 80lid samples received
(exception: percent solids determinstion not required). If this EPA
solid LCS 1is unavailable, other EPA Quality Assurance Check ssmples or
othar certified materisals may be used. Oune s0lid LCS must be acalyzed
for every 20 solid saaples received, or for each batch of samples
digested, whichever is more frequent (see Exhidit D).

All LCS results will be reported on Form VII in terms of true coocen-
tration and percent recovary (IR) as calculated dy: -

'S
IR = (Observed/True) x 100

where “observed”™ is the seasured concentration.

If the I tecovery for the aqueous LCS falls outside the control limits
of B0 - 1202 (exception: Ag and Sb), the analyses must be terminated,
the problems corrected and the previous samples associated with that LCS
redigested and reanalyzed (i.e., previcus 19 samples or the batch of
sanples from the case).

If the results for the solid LCS fall curside the control limits
established by EFA, the analyses must bes terminated, the problenm
corrected and the previous samples associated with that LCS redigested
and reacalyzed (i.e., previous !9 sagples or the batch of samples from
the case).
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I1. LABORATORY ADDIT PROCEDURE

This section outlines the procedures which will be used by the Project
Officer or suthorized representative ip order to allow the cootinued snalysis
of water and soil/eediment samples for the inorganic parameters countainoed {n
the coatract. Laboratory perfotmance i{s msasured by four msjor procedures:

1) Analysis of performance evalustion (PE) samples, 2) Iserganic Data Audits
conducted at EMSL=-LY, 3) Trend analysis of laborstory quality comtrol dsta,
and 4) On-site ingpection of the laboratory to verify comtinuity of personnel,
instrumentation and quality control functions. The following is & description
of these four procedures.

Part | Performance Evaluarion Sample Analysis

The Performance Evaluation (PE) semple set will be sent to a participating
laboratory oo s quarterly basis to verify the laborgtory’s coantinuing abilicy
to produce acceptadle snalytical results. These samples will be provided
sither single blind (recognizable as a PE material and of unknown composition},
or double blind {(not recognizable as a PE materiasl and of unknown composition).
Contractors are required to return PE snalytical data within the specifications
of the contract reportiag schedule (Exhibit B). The PE sample will contain a
representative array of {norganic compounds that would normally bde the subject
of snalysis under this contract. Levels in the PE sample will be consistent
with those expected in routine eavironmental samples.

When the PE data are received, tesults will bs scored routinely for identifica-
tion and quantitation, according to the elements and weighting factors shown

fa Pigure 1. Results of this scoring will be provided for the comtractor via
coded evaluation spread sheets by compound analysis. The governmant reserves
the right to adjust the scores on any given PL sample, due to upanticipated
difficulties with s particular sample. If s laboratory is remiss 1o its ability
to perform acceptably, they will be so notified f{mmediately. 4 laboratory so
sotified may expect, but the government is not limited to, & site visit and &
full data sudit, so that corrective sction may be takan immsdiately. Corrective
action for an {norganic contract may 1 'nde sanalysis of & second PL sampie

" which the government say provide. PFai. .. to taks cofrective sction and/or
faitlure of two successive inorganic PE . _.:ples may require thac the laboratory
sust stop analyeis of routine envirpamental samples, satil such tise as

the Contract Officer has determined thacr they may resume asnalysis.

The government reserves the right to revise the scoring procedure.
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Laboratory Date

Quarter (circle one): 1 2 3 & ry

I, Sawple I, Case Points Awarded

A. ldentification (maximum of 10 points possible)
(oumber of parameters present reported below
detection limtt ( ) x 10/ousber of parameters
present ( )= deducted)

B. Quantitation (maximum of 35 poiants possidle) ¢
(oumber of paraseters not within acceptance
criterias ( ) x 35/oumber of parameters in
saaple ( ) = deducted)

C. [Palse positives (maximus of S points possible)
(auaber of non-present parameters reportsd as
>CRDL ( ) x 5/nuaber of aon-present param-
eters in the sample ( ) = deducted)

Saaple I Raw Point Score =

Sanple I Raw Parcant Scorte =

Tineliness (minus 12 per day froam the Raw Score
for this saaple for each day this sample’s data
package is delivered after the Jist day following
the documented day of sample receipt =

% deducted)

Sample 1 Net Percent Score =

II. Sample II, Case

A. ldentification (maximum of 10 poincs possidle)

(number of paramsters present reported below
datection limit ( ) x 10/oumber of parameters
present ( ) = deducted)

(continued)

Figure 1. Inorganic PE sample score sheet.
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Pigure 1. {(Continued)

1I. Sample 11, Case (Contipnued) Points Awarded

B. Quantitation (maximum of 35 poiots possibdle)
(ousber of parameters not within scceptance
criteria ( ) x 35/vumber of parameters 1o f
the sample ( ) = deducted)

C. Palse positives (maximum of 5 poiuts possidle)
(aumbet of noo—present parassters reported as
>aRoL ( ) x 5/nuaber of son-present param-
eters in the sample ( ) - deducted)

‘Saxple 11 Raw Poipt Score »

Sample Il Rav Percent Scors =

Tiselioess (minus 13 per day from the Rav Score
for this sample for sach day this sample's data
package 1is delivered after the 3lst day following
the documented day of sample receipt =

X deducted) ' :

L g -

Sample II Net Percent Score =

111. Susmary of Scoring
Maximum Score for Samples I and II ___ poliots
Rav Score for Samples I and II ____ points
Raw Parcent Score for Samples I and II __ percent

Net Percent Score for Samples I and 1l percent
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Part 2 Inorgsnic Dats Audits

Data sudits ou the data packages received at EMSL-LV are conducted to ensure
an scceptable level of laboratory quality, identify laborastories consistently
belov s minimun quality level, and identify contractual problems in the CLP.
Cases vill be reviewed for analytical reporting, documentation, and other types
of errors. A numerical evaluation of data quality will be sssigned to cases
using an sudit mechanism such as Military Scandard 105D,

¢

Cases asre selected for sudit on a randoa basis. Three iospection levels are
possible: normal, reduced, or tightened. Tightened inspection will be fnici-
ated upon rejection of sny case. KNormal inspection levels will be resumed when
the laboratory consisctently submits scceptable data. Reduced inspection levels
will be adopted after a laboratory has consistently submitted acceptable data
over a long pericd.

The data audit procedure classifies errors inco three categories depending on
the seriousness of the error. Critical ecrors affect the validity of the

entire case, major errors affect the validity of the individual analyses, and
alnor errors affect the techanical content of a case, but are easily resolved.

Mil Scd (Military Standard) 105D may be used to determine a specific scceptable
quality level (AQL) based on submitted data from all contract laboratories.

The Agency can then identify i{ndividual laboratories consistently below the
AQL, fdenctify specific problems, and address the prodlems in a timely fashion

, through an increase ia the data sudit procedure, or through additional on-site
cvllua:iont. or & combinaxion of both.

The government reserves the right to revise these audit procedures as required.
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Part 3  Trend Analysis

Monitoring of quality control dats produced during cootract laboratory analysis
1s performed by entry into a computer data base called the Automated Data
Reviev Organic Inorganic TCDOD (ADROIT). Data sntry is sccomplished from the
contract specified forms. Deviation from the contractually specified forms is
unacceptable. Production of these data base reports bas been comtisucus since
November 1982 and has been the basis of protocol revision for all three areas
of analysis. The reports now provide the capability of trend analysis in the
quality control datas produced from the laboratories. These reporte are capable
of producing lsboratory, case, and sample number specific data snomalies or
treads for the following areas:

* Prepsratioc Blanks * Labotstory Contrcl Samples
* Matrix Spikes * Calidration Verifications
* Duplicates . * Jader development

Program-wide stacistical results sre used to rank laboratories ip order to
deternine the relative performance of sach laboratory in a given protocol
{betwveen laboratory trends). These reports are also used to evaluate trends
within laboratories. The results of the trend anslyses are iocluded {n overall
evaluation of lsboratory perforaance. :

Laboratory performances will be monitored over time using these trend snalysis
techniques to decect departures of laboratory output fros required levels of
performance.
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Part 4. On-site Laboratory Evalua::::

The on-site laboratory evaluations help to assure that all the pecessary
quality control 1is being applied by the laboratory in order to deliver a quality
product. Quality assurance evaluatioos allov the evaluators to determine thar:

1) The Organization and Personnel are qualified to perform assigned
tasks,

2) Adequate Yacilicties and Equipment are available,
P
3) Complete Documentation, including chain-of-custody of samples is
being implemented,

4) Proper Analytical Methodology is being used,

5) Adequate analytical Quality Control, including reference samples,
control charts, and documented corrective action messures, is being
provided, and

6)  Acceptable Data Handling snd documentation techniques are being used.

The on=site visit alsc serves ss a mechanisa for discussing veaknesses
identified through the Performance Evaluation sasple snalysis. Lastly, the
on-site visit allows the evaluation team to determine if the laboratory has
implgaented the recommended and/or required corrective actions, with respect™
to quality assurance, made during the previcus on-site visit.

The following describes the protocol which 1s followed during a laboratory
evaluation. Included is an Inorganic Laboratory Evaluation Checksheet (ILEC).
A similar ILEC will be used in future on-sits laboratory evalustions in order
to maintain a continuous record. The government reserves the right to change
the ILEC as changing condicions dictate.

I. Event Sequence for the Laboratory Evaluation

A. Meeting with Laboratory Manager and Project Manager

l. Introduction

2. Discuss purpose of wisit
3. Raview of personnel changes

B. Reviewv of Previous Trip Report

The most recent teport is reviewed to verify that all previously
identified problems have been corrected.
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c.

D.

Fn

Laboratory Tour

At this stage of the evaluatios process, s lsboratory tour is per-
formed. The tour follows tbe path of a sample startiag from sample
receipt to finsl compiletion, reviev, and distridutioe of the data
generated by sample analysis. Photographs may ba taken during the
tout. ¢

Reviev of Dats Audit Report(s) ¢

Questions or problems noted in the data sudit report, perforsance
evaluation studies, or comments from users of the data are discussed
at this stage of the evalustion process. The reviev of data generated
by the laboratory may nacessitate complete examination of all documen-
tation associated with the sample(s) in question.

Documentation Procedures

An evidentiary audit of chain=-of-custody and efimilar procedures is
conducted by the Contract Evidence Audit Tean (CEAT), which i{s under
contract to the USEPA National Enforcement Investigatioo Center,
Denver, Colorado.

—

Debriefing

*Al]l weaknesses identified during the laboratory evaluation are dis-

cussed. Weakoasses vhich have oot been corracted may be cause for
penalties or contract teraination.
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Inorganic Laboratory Evaluation Checksheet (ILEC)

Laboratory:

Date:

Type of Evalustion:

Contract Nuamber:

Contract Title:

Personnel Contacted:

Title

Laboratory Evaluation Team:

Name Title
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Low/Nediuvm lborganic Laboratory Evalustion Checklise

ORCANIZATION AND PERSOWNNEL (pege 1 of 2)

~1TEM YES |NO COOENT

Laboratory or Project Manager (individual
responsidle for overall techaical effort):

(5

Hame:

Inductively Coupled Plasaa Eajssion
Spectroscopist

Nane:
Experience: 1 year sinimun requirament

Flameless Atomic Absorption Spectroscopist

Name:
Experience: 1 year ainimum requiresent

Inorganic Sample Preparation Expert .
L i -

Naze: T‘” P
Experience: J months minimum requirement

- A —

Flame and Cold Vapor AA Spectroscopist

Raoe:
Experience: 9 months minisum requiresert

Classicsl Iaorg:plc Techniques Analyst:

Rame:
Experience: © months sinisus requiresent

Do personnel assigned to this projact have the
appropriate educational backpround to success-
fully sccomplish the objectives of the program?
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ORGANIZATION AND PERSONNEL (Page 2 of 2)
ITEM YES|NO COMMENT
Do personnel sssigned to this project have the
. sppropriaste level and type of experience to
successfully accomplish the objectives of this
prograa? ¢

Is the organizstion sdequately staffed to

. meet project commitments io & timely manner?

Does the laboratory Quality Assurance
Supervisor report to senior mansgement levels?

Was the Project Manager svailable during the

_evaluation?

.’;di tional Comments

Was the Quality Assurance Supervisor available
during the evaluation? '
Name: .

5
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1I. Sasple Receipt and Storage Ares

-

Bl
=

ITEN COMMENT

name of sasple custodian.

ha ]

|
|
Is s sample custodiac designated? If yes, ‘ e |
|
!

Ate written Standard Operating Procedures (SOP)
developed for receipt and storage of samples?

Is the nppropr!at£ portion of the SOP available
to the soalyst at the sample receipt/storage
area?

Are the sample shipping containers opened in s
manner vhich prevents possible laboratory
contasination?

Are sanples that tequire yrcservution>ltored in
such & way as to maintain their preservation?

<. 5=

Are adequate facilities provided for storage of
sanples, including cold storage? 1

Is the tesperature of the cold storage recorded
dally in a logbook?

ATe the sample receipt/storage uad temperature
loghooks msintained {n s manner consistent with

eLr?

Has the supervisor of the fnd{vidual saintaining
the notebook personally exaained and revieved
the notebook periodically, and signed his/her
mame therein, together with the date and
appropriate comments as to vhether or not the
sotebook is being maintained in an appropriate
aanner.
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Additiona] Comaents
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I111. Sssple Preparation Areas

Vhen teuring the facilities, give specis]l attention to: (a) ghe
overal)l appesrance of organization and seatness, (b) the proper msimtensnce of
focilities and fostrumentation, (c) the geversl adequacy of the facilicies to
accomplish the required work.

1TEN YES|NO COMRENT ¢

Is the laboratory maintained {n a clean and
organized manner? |

Does the ladoratory appear to have sdeguate
workspace (120 pq. feet, & linear feet of
snencumbered bench space per analyst)?

Are the toxic chemical handling areas either a
stainless steel banch or an {mpervious material
covered with absorbent saterial?

Are cootasination-free sress provided for trace .n
level analytical work?

Are contaminatfon-free work aress prowided for . |
the handling of toxic materials {{i.e. hood)?

Is the air flow pf the hoods perfodifcally |
checked and recorded? l

Are chemical vaste disposal policies/proceduras |
adequate? :

o |
Does the laboratory have a source of dfstilled/
demineralized water? '

Is the conductivity of distilled/demineralized
water routinely checked and recorded?

Can the laboratory supervisor document that
trace-free water iz available for preparation
of standards and blanks?
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111. Sample Preparation Ares {Continued)

ry

TTEM YES|NO COMMENT .
1s the snalytical balance locsted awvay from draft
and areas subject to rapid temperature changes?
Ras the bslance been calidrated within one year
by a certified technician?
€

Is the balance routinely checked with class S
veights before esch use and the results recorded
in a logbook?

Are the solvent storage cabinets properly vented
in order to prevent possible laboratory
contapination?

Is the appropriate portion of the SOP svailable
to the snalyst at the sample preparation area?

Are vaagent grade or higher purity cheaicals
used to prepare standards?

Are fresh analytical standards prepared at a
frequency consistent with good QA?

Are .reference materials properly ladeled with
cc .qn:ratxons. dste of preparation, and the
ide” ity of the person preparing the sasple?

1s a standards preparation and tracking logbook
saintained?

Do the snalysts record bench data in a seat and
sccurste sanner?

Are standards stored separately from sample
extracts?
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111. Sample Preparstion Ares (Contipued)

B §170

|

NO

Ia the SOP for glassvare washing posted at the
cleaning station?

Is the temperature of the rafrigerator/freeser
tecorded dafly? '

Is a UV-Vigibie spectrophotometer operationasl
and properly maintsined?

Is the sercury analyzer opcia:!onll and vell
saintained ({.e. properly wented)?

Are sufficient cyanide distillation apparatus
svajladle to routinely analyze all samples
vithin the required holding period?

Is the pR of the samples recorded and available
for data reviev?

Additional Comments




IV. Sauple Analysis Instrumentation

A. ICP/DS Instrumentation

Manufacturer Model

Installation Date

Ice
ip ¢

cr
1D ¢

1cP
I ¢ |

»

Data Systeaz
ID ¢

Data Sysresm
ID ¢

1TEM

YES

NO

COMMEN

o

Are manufacturer's operating manuals readily
available to the operator?

Is there & calidration protocol svailable to the
operator?

Are calidrat. . results kept Iin s permanent
record?

‘Is & permanent service record maintained in a
logbook?

Has the instrument been sodified in any way?

1s the instrument properly vented?
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A.” ICP/DS Instrumentation (centinued)

1M

CORENT

Is the interference correction automatically
performed?

Is service maintenance by contract?

Is preventative maintesance applied?

Do adequate procedures -exist for waste disposal
from the ICP?

SATISFACTORY?

Additional Comments
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B. Atomic Absorption (AA) Spectrometer

Manufacturer Model

Installation Date

AA

AA
1D ¢

AA
10

Data Systea
ID 4

ITEM

YES

NO

COMMENT

| Are manufacturer's operating manuals readily
available to the operator?

Is there a calidration protocol available to the
operator?

L

-

Are calibration results kept in a permanent
record?

Is a permanent service rc ord saintained in a
logbook?

| Has the instrument been modified in any wvay?

Is the instrument properly ventad?

Is the unit equipped vith flaneless accessory?
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" ITEM

TES

NO

COMMENT

Is service maintenance by contract?

Is preventstive maintecance applied?

SATISFACTORT? |_| |

Additional Comments
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V. Data Handling and Review

e ————

T1EN TES|NO COMMENT

Are dats cslculations spot-checked by a second
person?

Do records indicate corrective action that has
been taken on rejected deta? €

| Are in-house quality control charts maintained
for snalysis (i.e. fnternal standard centrol
charts)?

Do OC records shov corrective action vhen
analytical results fail to meet QC criteria?

Do supervisory personnel review the data and
QC cesults?

Additiona)l Comments
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¥I. OQuality Control Manusl Checklist

-

“TTEN

Does the laboratory maintain s Quality Control
Manusl?

Does the manual address the {mportant slements
of a OC progras, focluding the following:

a. Personnel?
b. Facilities and equipment?
|
c. Operation of instruments?
d. Documentation of procedures?
e. Preventive maintensnce? ° ]
f. Relfabilicy of data?
g- Data wvalidation?
h. TFeedback sand corrective pction?
. Instrument cslibratioa?

Additiona)l Comments
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V1i. Sumsary
A. Summary Checksheet (Page l°of 2)

| Do project and supervisory personnel place
| positive emphasis on QA/QC?

ITEM YES|NO COMMENT -
Do responses to the evaluation {ndicate that
project snd supervisory personnel are svare of
QA/QC and its application to the project?
'

Have responses vith respect to QA/OC aspects of
the project been open and direct?

Ras a cooperative attitude been displayed by all
project and supervisory personnel?

»

Does the organization place the proper enphasis
on quality assurance?

Rave any DA/OC deficiencies been discussed
before leaving?

Is.the overall quality assurance adequate to
accomplish the objectives of the project?

Have corrective actions racommended during
previous evaluazions been implemented? 1If
not provided details in Section V1I.b.
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b. Additicoal Comments (Page 2 of 2)
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Additionsl Comments (Page 2 of 1)
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EXHIBIT F

SAMPLE PRESERVATION AND HULDING TIMES

~n



l. Polyethyleue (P) or

Claes (¢)

2. Saamp]e prelervatxon shoylyg be forme d:ately Upon Sample collection
FPor Composite Sanple, tach aliquoe shouly Preserveq 4L the 1me of col-
lection. e ¢ of an tomated fampler Bakey 4, 1.pouclble to Presery,
sach aliquoe, ben Aples may be Preservey by n-intalning o 4°
unciy} co-pollting the Sample -plittxng 1

3, When any g,

t &°C (:S'C)
Compleceyd, v

@ple 14 to be Shipped
ted States Haila. it my,
Bazardouu Haterlal

sent thy
te ly
s Ic:ulat!ona (49

such Bateriy] for

Sugh the
Ttment of Trantportctzou
r o €ring
nnapor:nt!on is p $pongip),e e Suriag Such cog-
Pliance, T the p ®8ervaciog ireaen;, of Tap} 11, ¢ Office of
ardoyg als, Haterlala Q®porcaeg Ureay Dlpcr:-!nt of
Fansporsaey as d Ned thy the g Fdous Mg, Tlalg Sulaciong
© not ap ly to the fo)) in terigly: Hydrochloric 4cid (ucp) in vare,
Solutiong at concontrn:iona £ 0.042 by t or leg (pH abour ;94 r
- Sreater) ric gcig (BNO3) 2 water solut{on at concen:ration of 0.]52
Y weigh, less PH aboye 1.62 greater): Sulfuric ac1d (H2s04
Water $olution, concentrationc £ 0.3s52 b
1.15 op Sreater;
Centyr .
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EXHIBIT G

SPECIFICATIONS FOR
CHAIN-OF-CUSTODY, DOCUMENT CONTROL,
AND STANDARD OPERATING PROCEDURES

The Contractor shall not deviate from the procedures
described herein without the prior written approval of the
Contracting Officer: Provided, that the Contracting Officer
may ratily in writing such deviation and such ratification
shall coastitute the approval required herein.



ROCUMENT CONTROL PROCEDURES

The goal of the laborstory document control program is to assure that all
documents for 8 specified case will be sccounted for when the project is
completed. Accountable documents vsed by contract laboratories shall
include, but not be limited to, logbooks, chain-of -custody records, sample
work sheets, bench sheets, and other documents relating to the sample or
sample analyses. The following document control procedures have been
established to assure that all laboratory records are assembled and stored lor
delivery to EPA or are available upon request form EPA prior to the delivery
schedule. P

1 Preprinted Data Sheets and Logbooks

Preprinted data sheets shall contain the name of the laboratory and be
dated and signed by the analyst or individual performing the work.
All documents produced by the laboratory which are directly related
to the preparstion and analysis of EPA samples shall become the
property of the EPA snd shall be placed in the case file. For that
reason, all observations and results recorded by the laboratory but not
on preprinted data sheets are entered into permanent laboratory log-
books. The person responsible for the work shall sign and date each
entry and/or page in the logbook. When all data from s case is com-
piled, copies of a1l EPA case-related logbook entries shall be iacluded
in the documentation package. Analysts' logbook entries must be in
chronological order and shall include only one case per page. Imstru-
ment run logs shall be maintained so0 as to enable a reconstruction of
the run sequences of individual instruments.

Because the laboratory must provide copies of the instrument run logs
to EFA, the laboratory may exercise the option of using only iabora-

tory or SMO sample identification numbers in the logs for sample ID

rather than goverament sgeacy or commercial client names.

Using laboratory or SMO sample IDs only in the run sequences will
assist the laboratory in preserving the confidentiality of commercial
clients.

22 Error Correction Procedure

All documentation in logbooks and other documents shall be in ink. If
an error is made, corrections shall be made by crossing a line through
the error and eatering the correct information. Changes shall be dated
and initialed. No information shail be obliterated or rendered
unreadable,

23 Consistency of Documeatation

Before releasing analytical results, the laboratory shall assemble and
cross-check the information on sample tags, custody records, Iab bench
sheets, personal and iastrument logs, and other relevant data to ensure
that dats pertaining to each particular sample or case is consistent
throughout the case file.



SPECIFICATIONS FOR CHAIN-OF-CUSTODY, DOCUMENT CONTROL,

AND STANDARD OPERATING PROCEDURES

). SAMPLE CHAIN-OF-LUSTODY f

A mmple is physical svidence eollected from a facility or from the environ-
ment As essential part of hazardous waste investigations is that samples and
dats may be w3ed o3 evideace in EPA caforcement procesdings. To satisfy
enforcement wses of the data, the following chain-of -custody procedures have
been established.

1.1 Sample ldentification

To assure tracaability of samples while in possession of the laboratory,
2 method for sample identification shall be developed and documented
in laboratory Stasdard Operating Procedures (SOPs) (see Section 3).
Each sample or mmple preparation contaianer ghall be labeled with a
snique aumber ideatifier (or the SMO sumber). This ideatifier shall
be cross-referenced to the sample tag sumber snd the SMO aumber.
There shall be & written description of the method of assigning this
identifier and attaching it to the sample containes included in the
laboratory SOPs. '

121

122

123

A sample is wnder custody if:
12.1.1 It is in your sctual podcuion.

1212 It is in your view afcer being in your physical
potsestion,

1213 It was in your possession and then you locked or
sealed it wp 10 prevent tumpering, or

1214 Itvisis e secure ares.

Upon receipt of the mmples in custody, the contractor shall
jaspect the shipping container sad sample botties snd shall
document recciving information as specified ia Section 3.2
The sample custodian or § desiguated represcatative shall sign
and date 3ll appropriste receiviag documents 3t the time of
receipt (i.e, EPA chain-of -custody forms, traffic reports, air-
bills, etc.). The coatractor shall contact SMO if documents are
absent, information op receiviag documents does ot agree,
custody seals are not intact, or the sample is aot in good
ocoadition. The contractor shail document resolution of any
discrepascies, sad this docamentatios shall become a part of
the pcrmanent gase Tile.

Osce mmples have been sccepted by the laboratory, checked,

sad logged ia, they must be maistained in sccordance with
custody and sscurity requirements specilied in 3.3.
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5

Document Numberiang and Iaveatory Procsdure

Ia order o provide document accountability of the completed sa1lnis
records, each item in 8 case shall be laveatoried and amigned a serial-
ized pumber and ideatificr amociatiag it to the case and Region.

Casc @ - Region - Serialized snmber (For axampie: ?3-2-02i0)

The number of pages of sach itam must be socounted for if sach page
b sot individuslly aambered. All documeats relevast to each case,
imclnding logbook pages, beach shects, mam spectra, chromatograms,
custody records, library search resultx, etc., shall be inveatoried. The
laboratory shall be responsible for ensuring that all documents gener-
ated are placed in the file for inveatory and are delivered to EPA.
Figure | is an example of s document inventory.

Shippiag Data Packages and Case Files

The contractor shall have written procedures to document shipment of
deliverables packages to the recipients. These shipments require
custody seals on the containers placed such that it cannot be opened
without damaging or breaking the sesl. The contrsctor shall also
document what was sent, to whom, the date, aad the method (carrier)
used.



3.  SPECIFICATIONS FOR STANDARD OPERATING PROCEDURES

- The contractor must have written standard operating procedures (SOPs) for
(1) receipt of samples, (2) maintesance of custody, {3) sample storage, (4)
tracking the snalysis of samples, snd (5) assembly of completed data

Ap SOP is defined as ¢ written aarrative step-wise description of ladoratory
operating procedures including examples of laborstory documentatiog. The
SOPs must accurately describe the sctual procedures used in the ladoratory,
and copies of the written SOPs shall be svailable to the appropriste labora-
tory personnel These procedures are aecessary to ensure that analytical data
produced under this coatract are acceptadle for use in EPA epforcement case
preparation and litigation. The contractor’s SOPs shall provide mechanisms
and documentstion to meet each of the following specifications and shall be
-used by EPA as the dasis for laboratory evidence audits.

3! The contractor shall have 3 designated sampic custodian respoasible
for receipt of samples and have written SOPs describing his/her duties
and respoasibilities.

3.2- The coatractor shall have written SOPs for receiving and logging in of

— the samples. The procedures shall include but not be limited to docu-
) menting the following information:
o Presence or absence of EPA chain-of-custody forms
-0 Presence or abseace of sirbills
o Preseace or abseace of traffic reports or SAS packing lists

0 Presezce or absence of custody seals oo shipping and/or sample
containers and their condition

o Presence or absence of sample tags

o Sample tag ID-sumbers if not recorded on the chain-of-custody
record(s) or packing list(s)

o Condition of the shipping container
o Condition of the samp!e bottles

o Verification of agreement or non-agreement of information on
receiving documents

o — Resolution of problems or discrepancies with the Sample Manage-
ment Office

13 The coatractor shall have written SOPs (or maintenance of the
security of samples after log-in and shall demonstrate security of the
sample storage and laboratory areas. The SOPs shall specificslly
include descriptions of sll storage arcas for EPA samples in the
laboratory. The SOPs shall include a list of authorized personnei who
have sccess or keys to secure storage areas.
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33

The contractor shall have written SOP1 {or trackiag the work per-
formed on say particular mmplec. The tracking SOP aball isclude the
following:

Ja) A descriptioa of the documentation ased to record mmple
receipt, mmple storsge, mmpie trassfers, mmple preparations,
snd samplec analyses

342 A descriptiop of the documesntation used tp record calibration
aad QA/QC laboratory work ’

3.43 Exampies of the document formats and laborastory documents-
tion used in the sample receipt, mmpie storage, sample
traasfer, aad sample anslyses

The contractor shall have writtea SOPs lor organization and assemb!y
of all documeats relating to sasch EPA case. Documents skall be filed
oo & case-apecific basis. The procedures must ensure that gl docu-
ments including logbook pages, mmple tracking records, chromato-
graphic charts, computer printouts, raw dats summaries, correspon-
deace, and aay otber writtes documents having refersace to the case
are compiled in one location for sudmission to EPA. The system mus:
include & document sumbering and inventory procedure.



HANDLING OF CONFIDENTIAL INFORMATION

A coatrsctor conducting work under this contract may receive EPA-desig-
aated coafidential information from the agency. Coafideatial information
maust be handled separstely from other documeantation developed usder this
contract. To accomplish this, the following procedures for the handling of
confidential information have been estadlished.

4.1

42

All confidential documents shall be under the supervision of a desig-
nated document coatrol of ficer (DCO).

Confidentia! Information P

Any samples or informationa received with s request of coaflidentiality
shall be handled as "confidential® A separate locked file shall be
maintained to store this information sad shall be segregated from
other noaconflideatisl informsation Data generated from coafideantial
samples shall be treated as confidentisl. Upoa receipt of conflidential
information, the DCO logs these documents into a Confidential Inven-
tory Log. The information is then made availadble to authorized per-
sonnel but only after it has been signed out to that person by the
DCO. The documeants shall be returned to the locked file at the con-
clusion of each working day. Confideatial information may not be
reproduced except upon approval by the EPA coatracting officer. The
DCO will eanter all copies into the document control system. In
addition, this information may not be disposed of except upon
approval by the EPA contractiag officer. The DCO shall remove and
retain the cover page of any coafidential information disposed of for
one year 1nd shall keep s record of the disposition in the Confidential
Iaventory Log.



Figure |

. 232-200C i
Case No. 232
Example
DOCUMENT INYVENTORY

Document Control »° ) Document Type s Pages
232-2-0001 Case File Document laventory Sheet 1
232-2-0002 Chsip-of -Custody Records 2
232-2-0003 Shipping Manifests 2
232-2-0004 Sample Tags 1]
232-2-0005 SMO Iaorganics Traffic Reports 10
232-2-0006 Inorganics Anslysis Data Summary Sheers 10
232-2-0007 Analysts’ Notebook Pages 14
232-2-0008 ICAP s0d AA lostrument Logbook Pages 12
etc. etc. elc.

*This pumber is 1o be recorded on each set of documents.

G-7
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3.10 QUALITY CONTROL PROCEDURES

3.10.1 Laboratory Quality Control Checks ‘

)

Procedures for laboratory gquality control checks to be

utilized by Kemrcn are documented in Section 3.9,

3.10.2 PField Quality Control Checks

Quality control samples generated by G&M will include the
collection of field replicates, the preparation of field blanks,
and the use of trip blanks. To assess laboratory performance,
replicates will be collected in the field and sent to the
analytical laboratory at a frequency of about 10 percent of the
sample set. The anticipated number of quality control samples to
be generated during Phase I of the RI is summarized in Table

3.10-1

Trip blanks will be shipped along with water samples and
will be analyzed at the same time as all other samples. Trip

blanks will be utilized at a rate of one sample per shipment.

Field blanks will be prepared using rinse water from the
ground-water sampling equipment, and will be analyzed to

determine if the sampling procedures may be biasing the data.
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Field blanks will be prepared and submitted at a rate of one per

day. Procedures for collecting these samples are discussed in

Section 3.6.5.
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TABLE 3.10-1
SUMMARY OF FIELD GENERATED QUALITY CONTROL SAMPLES ¢
£
Total
Actual Field TIrip Samples
Sagpling Fvent Sample Tvpe Sagples Replicates Planks pBlanks Generated
Ground-water and
Seep Sampling Water 57-60 6 10 5-10 78-86
Pond solids Sampling Pond Solids 45 5 - - 50
Forwer Potliner Storage Area 1
Characterization Sm'.ls2 120 12 - - 132
Soils 20-40 2-4 - - 22-6h
River Sediment Sampling Sediment & Water [ 1 - - 7
Carbon Runoff and Deposition Carbon Material 6 1 - - 7
Area Characterization Soil 6 1 - - 7

1Sc:il samples to be analyzed for six inerganic indicator paraneters
Seil samples to be analyzed for complete CLP list
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3.11 PERFORMANCE AND SYSTEM AUDITS

To verify compliance with the stated QA/QC objectives .
(Section 3.4.), the G&M QA/QC Officer will periodféally (e.qg.,
during major sampling events) perform audits of project
activities. These audits will consist, where appropriate, of an
evaluation of gquality assurance/guality control procedures and
the effectiveness of their implementation, an .evaluation of work
areas and activities, and a review of project documentation.
Audits will be conducted using the written checklists provided in
Figures 3.11-1 and 3.11-2. Results will be documented and

reported to the G&M Project Director and G&M Project Manager.

Audits may address the following areas:
+ Subcontractor performance

- Field operations and records

+ Identification and control of samples
- Numerical analyses

- Transmittal of information

+ Document control and retention

+ Health and Safety procedures
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Project No.

FIGURE 3.11-1

SYSTEM AUDIT CHECKLIST

PROJECT OFFICE

Client:

Location

Date:

Project Management

Section No. 3.11

Revision No. 1
Date: 6-17-87
Page 2 of 7

-y

- Were appropriate project personnel selected

and dc they have adegquate skills/training
({Health and Safety equipment, etc.)?

« Was a general project briefing held for

participating personnel?

+ Was a task-specific briefing held prior
tc implementing current field activities?

Data Management

- Is the document c¢control system being adhered
to?

» Are all documents accounted for and secure?

Field Work Set-up

« Is there a list of accountable field

documents?

+ Has coordination been established with

contractors and laboratories?
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FIGURE 3.11-1 (cont.)}

YES NO
Data Review and Reporting .

___ - . Have data review responsibilitids been
assigned?

o ___* Has a data base been established and validated>

. . + Have reporting reguirements been reviewed?

Comments:

Auditor Name:

Auditor Signature:
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FIGURE 3.11-2
SYSTEM AUDIT CHECKLIST

FIELD OPERATIONS ‘

Location:

Date:

Field Personnel:

NO

Is there a set of accountable field documents
checked ocut to the on-site personnel?

Is the Health and Safety Plan being adhered to?

Is safety and sampling eguipment available and
suitable to tasks?

Are checklists, log-boocks, and other field data

‘forms up-to-date and properly filled ocut?

Are field equipment calibration logs maintained
and any corrective action noted?

Are samples collected according to project plan
or per direction of on-site coordinator?

Are samples collected in appropriate containers
and preserved as specified in Project Plan?

Are samples properly identified (labeled)?

Are blanks and replicate samples properly
identified and documented in log bhooks?

Is proper chain-of-custody being maintained?
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Comments:

FIGURE 3.11-2 (cont.)

L4

Are blanks and replicate samples,properly
identified and documented in log boocks?

Is proper chain-of-custody being maintained?

Are all documents accounted for?

Auditor Name:

Auditor Signature:
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Auditing of field operations will include examination of:
implementation of approved work procedures; calibration and
operation of equipment; labeling, packaging, stora?e, and .
shipping of samples: and documentation of subcontr;ctor
performance. The records of all field activities shall be
reviewed to verify that field-related coperations were performed
according to appropriate preoject procedures. Items reviewed will
include, but are not limited to: field equipment calibration
logs, daily field activity lqgs, all field data logs, and

checklists resulting from field operations.

During an audit and upon its completion, the auditor will
discuss the findings with the individuals audited and cite
changes to be initiated. Minor deficiencies that can be resolved
to the satisfaction of the auditor during an audit are not
regquired to be cited as requiring change. All findings that are
not resolved during the course of the audit and that require

substantive changes will be noted on the audit checklists.

Following completion of an audit, the auditor will prepare a
summary report of findings to be submitted to the G&M Project
Director and the G&M Project Manager. This report will serve to
notify management of the audit results and may also be sent to
individuals contacted during the audit and the management of any

affected subcontractor.
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In addition to the performance and system audits to be
conducted by G&M, the U.S. EPA Region V Central Regional
Laboratory will perform external performance and system audits of
the laboratories supplying the analytical serviceg for the Phase

I RI.
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3.12 PREVENTIVE MAINTENANCE

Preventive maintenance on field equipment will be'berformed
in accordance with procedures supplied by the manuf;cturer. The
manufacturer's operating and maintenance manuals will be kept on
site and reviewed by personnel involved in equipment use.
Frequent calibration procedures, as outlined in Section 3.8. will
be used as a means of determining the need for equipment

maintenance.

The maintenance of laboratory eguipment will be performed by
the laboratory according to specified procedures ocutlined in

Reference 6.



. Section No. 3.13
GERAGHTY & MILLER. INC. Revision No. 2
Date: 9-~-21-87

Page 1 of 1

3.13 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA
PRECISION, ACCURACY, AND COMPLETENESS

All data generated in this investigation will b? assessed '
for its representativeness, accuracy, and precision. The
completeness of the data will be determined by comparing the
acquired data to the stated project objectives to see that the
objectives are being met. The procedures utilized by the
analyzing laboratories to determine data precision, accuracy, and
completeness are described in Section 3.9. Additicnal checks on
method precision will be performed using similar methods on field
collected replicate samples. Acguracy will be assessed using

laboratory spiked samples and laboratory field blanks.

The representativeness of the data will be assessed by first
determining if the proper procedures and protocols were followed
during the collection of the samples from which the data were
generated. Any non-adherence to the procedures and protocols
shall be evaluated to determine its potential effect, if any, on
the data. Also, the data validation package supplied by the
laboratory (as required under the Contract laboratory Program)
for each sample analysis will be reviewed to determine if there

may be any laboratory-related sources of error in data.

Precision and accuracy will be assessed using QC samples as
outlined in Section 3.10. Precision will be examined using

replicate samples and accuracy by using blanks and spiked

N Meic marhndalamr e enmmarized in Section 3.9.
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3.14 CORRECTIVE ACTION

If the periodic quality-control audits detect unacEeptable
conditions or data, the G&M Project Director, G&M Qi\Qc Officer,
and G&M Project Manager are responsible for developing and
initiating appropriate changes or modifications. The condition
or problem will be specifically identified, recorded in the
appropriate field log or project file, investigated, and the
cause determined. Then, changes or modifications will be

initiated to eliminate the preob . These may include:

+ Re-analyzing samples if I ding time and sample

volume permit,
« Resampling and re-analyzinq;

« Evaluating and amending sampling and/or analytical
procedures,

* Accepting data, while documenting a level of uncertainty.

Upon implementation of changes or modifications, their
effectiveness will be established and elimination of the problem
verified. Details regarding the changes or modifications
implemented and the results will be documented and retained in

the project file.
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3.15 QA REPORTS TO MANAGEMENT

On a regular basis, the G&M QA/QC Officer will review al}
aspects of the implementation of this QAPP and preﬁhre a swmmary
report to the G&M Project Manager and G&M Project Director.
Reviews will be performed at the completion of each field
activity and reports will be completed at this time. These

reports will include:

« Assessments ¢of measurement data accuracy, pr sion,

and completeness,

° Results of performance, systems, data, and ir :rument

audits, and

- Any changes or modifications which need to be taken or
are to be taken.

Any significant QA problems will be reported and identified,
and options for changing or modifying the program can be

discussed.
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SUBJECT:
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TO:

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

December 24, 1987

Approval of Quality Assurance Project Plan for Remedial Investigation/

sibility Study activity at the Ormet Corporation site, Ohio
s ﬁnf ﬁ&nﬂ%;r

Andrea Jirka, Chlef
Data Quality Assuraunce Branch

Norman Niedergang, Chief
CERCLA Enforcement Section

Attention: Rhonda McBride, RPM

We are returning a copy of an approvedrquality Assurance Project Plan
(QAPP) for Remedial Investigation/Feasibilitv Study activity at the

Ormet Corporation site, Chio, which our QAS office received on December 18,
1987 (QAS#485). The original signature page is included. Please have the
Remedial Project Manager provide final sign off. We have retained a copy

of this subject QAPP for our records.

cc: K, Chiu, ERRB
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